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'art 0am 



Dunned ■•fli.r 



SImi )fMl«ce w yo cfJ iMraip ma yrf o r— d vndar Contract (NXE- 
C-40(^7i^(lUO for «1m Vutioiwl Xoatitat* of Idtieatiim, Dtpavtont 
IC iii^ ■oMrvav, th* opinlawi «^ptMS«d 

Wj^at i^:.ii0t;:, ii i o a > »t rt ly • :raf lact tiM pMlcxon or poUqr of tlio 
^ilitlliit':^^^^ «o oif£lcl«i.«iidorMa>at of ^tho 



»or «featettc» mt t nm tthK n Htm « WiiMtf 4t mton (^ncTntd viCh 
MO ycoMMM, ifMMM Md Cto Mintiag UMncwi- MpnMata a 

liwili«riag Md vottatUlljf aUlMdtat eollMCloii of discouMctatf frat- 

MMONh «i4 wtfta-teMtf Miirfioo ckoc OMM ottC of vortOM aoecoro 
<«iak of it ladMtttaUy boood — thoui^ UmamU^ls inm otiMr aoetoto 
oteeocioii» Itoolth, oee.), chat aro tootod fa wcy dlffonat 
■chaaoo aa4 lAldi com fiioa tho vioopotaca of a vwriacy of 
Jtao1|>Hiioa « tiHili tiMorlaa thae do asiac tend to doa with vacy Ualtod 
«f voclaUaa aad to ahat aot eeaaldaratlaa of othar votaatlally 
of miaaeo. llMra im Uttla.or ootlii«i to gntdo tiM 
taooatohar aa to tka dosraa to tdHeh thoortao or .toohaologlao davalopad 
ia ano aitttatloa (or eoatoxt, aa «a atU daflaa It) ara raUvaat or 
apfc o »il ata la othara'. 

J 

Yba^ oaa of tbo praaalnt laotMo for thooo coaearMd witli the atudf of 
■in if tho Bood to kttUd and intagrata tha twrloua fiaUa of l&o vyataa 
atudta^. To aaat thla naad vUl ra^rat 



1. aa uadarataadint of thm naturo, atroettira am) foactloalag 
0 of IftD ay^aao aa Uiay lataraet with thalr ainlioiiaaniai 

. 2. In Ufht of tlM abova, aa oadarataadiiis of dia iqqplldablMty 
(or aoorappUeabUltr) for liiD ta aajr ona aaetor of tha MD 
aodala, tocbaology aad ajvarlaoca to ba found In othojr aaetora; 

3. aa la iapllad in tha aHova, an oadaratandim of tha baala for 
coaparativa aoalyala of MO ayatvaa acxoaa aaetora. 

It la to tha abova taOka which thla raiwrt la addrOaaad, brlnglns to 
hoar aa latmrdlaelpllaarjr UD parapaetlva of aariiara of tha raaaarch 
taaa at tin Caatar for tha lattardiaelpUiarT study of Sdanca and 
Jadlaoloff 



ERIC 



.ii Mlltliwi lfippiMk mA Mi th o^tt l o y jiM ^ifgeiag tu uHUtj for 
. ■^iMm^tM^^ tad: j Bat y t tlt MMMreb madM. This U 

4mm tfemgli illM«f»ci«t emitsi^twa WMd^m of fotar 1/MX Mecon 
M« ClUPM IMIIM. A — aafd mliiM (Minor and IoIIm 1»77> «tU b« 
for poliasp «M]9»M.«fi4 toU«3r MlMMt dMorlbiat dM Mthpteloir in 
« mmm vMtvX to Mit foUoy OMde aa^ iUaacratiot tba atlUtjr of cho 
* ooatMMl aaalrfeiaal fnawork »>y> p t aao at a tl o o of poiiogr aaalyaaa aa 
'teat aaadaocad for a^'aoiftav of asmeiaa* 

Xa adtttloa to* dwaa taaanl oeaoaxaa mUk M/pU* ajrocaaa aad taaaaa, 
aa«a I f acl a l accaattea baa baaa sivaa to tiM aioeadLoaal aaeeor aad to 
r W fcaUoM faead hf tha latloaal Xaatttota of Idoeatioa, tlia foadaca 
of tiM caaaasdi aad »oliegr acndia« laadlat to thaaa. volxaoa. Ala la 
raftactad la tha lact* soiibar of policy mtaOijm daacrlted la tba aaeoad 
of tiM inravloooiy awiH o n a d volnaaa aad la two addftioaal roUmmm 
aaelaaii^ da«otod to adoeatloaal 1^1. Ihaa, tiia tkM ^hmm of 
tbm atimm (Splvait aad Badaor 1977) la dlraetad to tiia adnraftowal 
•/DftX c i i—i i ii t tyv provldlag a coapralMaalva aaalgrala of tha ligr aapoeu 
of tha odoea^aal l/MZ ayotaa (Spum. aad itadaor 19^7). lha foarth 
^n^mm (lada ^ , l^lar aad tlch 1977) addraaaaa a partlcalac laaua, 
tha dt iaa at i iattim aad aachania of lafoxmtloa la adaeatloaal l/Ml. 

Ihla pra aaat voltaM will laeluda tha foliowlogt 

Caha^Mrs jOm «a4 lno vill provida a bMle ond^ntMdlm of thm proemmm 
of eontoxtiMiI muUfmtm for l/D4Io 

Chaptor Om will diacuno thm naturo and baaaa for a oontaxttial 
aoal^rtieal approach and thOTi will daacrlb^ aad dlaeuaa our co»- 
paratlw ocmtaxttial aaalyaia fraaoirork^ 



Ml aaa ayd it DavblopMat and Xoaoratlen Wm). Aa will bm dlacuaaad 
ia 0Mq»t«r Oaa, «a uaa chla ta» to daacrtba tha total procaaa of 

tjllMUfatilWio Li 



Mp«et« (iMflli m. «iU o«U "fMCttrM**) of ao t/MZ eootnt. 

■ * • I ' ' ' * 

Cli«i^C«r» IteM citnraih S«v«i wiU tb«B provlte iUiMtrativ* tf«c«tl«d 
•Milfsis of tlM cMiCMiea of Mloeeodi ooetonit Mii^i eha dovolepod 

^lllljlly^cAl fraMMock. 

Chapter ibac— will foeus on tlM odiieotioo Mctor» and wltl 
MMMuriao tlia dia cm o i oa j^roooatod la wm eaoprOMMlvo dotoll la 
tho imloM hf Iplvak aad ladaer (1977) aetad abova. 

tha^tmx four vUl f oeus <m the" civillaa «vl«tlMi%«ctar« 

Chapter ftfm will focus cm tlM hMlth Metor^ 

v^Chapter Six viU focM on tim crUdtial Jitttlca Mctor. 

Chapter 8«vm will pvovlda « n— ■riisd illMtntioci of a 
croso-Mctoral eoaparisofi of thooo four cootoatual uoalyooo* 

Ctioptoro Blgbt thtom^ Tm ulll iUuotnito ham tho eoatostual 
M^ftieol approach aqr ba uaad to aaalysa apael^Le 1/MI iaaoaso 

caiiqptar Blfjht viU focus on clia instituClonal |Maas of lAkfcX 
systsws» wl^ psrticular attsatlon tNHag glii(Stt to hov tha 1/MI 
* f oncttoM* asa **dUBStwad'* totathar idLthla aad awmg tha 
iaattttttiooa of t/MX ayscsMi. 

Chaptar Mlaa viU focus on thm lasus of antrapaaaurahlp aa 
thla ralatM to tlia hlatorlcal and currant stata of daimlop-* 
Mat of R/OU ayataaso 



. ■ , • ■ w o 

*Sba spaciftc waafat ^ attach to tha tarai ^O&I functions** irlll 
hs iltitousssd tit Chapter A»#t ^ 



UtOlMtiMI* 



aapc«r <h»|im ^ww l wd M this imlaM iifttk « r«viMi «f the «m of 



ti«i C. TMit M< tajfmmi ■Mkltr wwm Mjm eaicrikiMViA* tin 

•t mat fitet M« ilnwi C. MMk Mi i Uid wl mmt—> Wt wlali • 
M tato mm mnrrmm *» — > ip fMi n i M iw Chtif 
^•IwOte affavt*. Itai iwIm off iMrS CIims «ii tipHai luddigr 
im BMogiiati lA M Aprar» Itn fialM thtt ti»«rta< ok m of 

MM (M tHU MMi> to MMMl «lMpMi» 4htS MlMi. tiMS 

tkar IWM M»f Ate to cMti M M Mrttl^i M cte pmMt t tlw 
MiMialft tluit M« apMor «t«, oMMt m Mtoi..lot«Ur #c1m . 
rofM i tHlt ty of cte MChon of tbio Mt iiitli( tlw MolotMM of 
MVloM M i> ni of dM toooordi toM at tiM OMt«r for tho ' 
Ool M CTi ty. la •MUSam to l«rl €• ToMf mdMavrnmi'muOtXtf, this 
laelaioi lai oct ». iMUtM m> WUiM lotMor, lobort B o Mri , Hmmo 
n»at, Atol Wui aai loften OoIIIm. 



va aiali to adHMwlaiai tko ta«alMbto MoiatMco VrovtMd la tha 
>ia»a»ctM of this t opo r t bf onr atfataiatmtiiw Jboiataaa, 
Ika. tiiaabadi M. dlMtai, vlMa Mlf^ oaablad im ta pnparo thia 
rafatt at tbia tftaa. \ 

Catwia, iMirtb IIMMaaM. mit Ool*arg. Bacfcbaadt BolaMV 

■ebart Ucb airf «wi Mmm aba aara afUtat ta faad tba raport, fartici- 

pata ia a aotfcabap <iaeiniaiM aai af far vary balpfal critlaaM. 
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«ii iMwvttiMi — i/wi M a 
%m Uitf ifhiii^pHM * * * * • • • • • • • • 



JOtt 




*.*• • • • • • # •', 

I« Hm laMi iit y af a laatanl laala af 
S* laiatt at %ataa fartaOaaa.* . . 

iwk i<ilHaaal it/itt tyataa'^carat * 

4. rm mm iau m it— Ht lattiat >/BiI irafeiM « # 

5. taetaa Ogaaclet ISml MMi far a flairfhaint far 

CUM ^a ialA iw Aaalyala af I/MX %ftwm • • . ^ 

Ulna Caatrai Haaarioai af tlUa Aaalyata. 



im ai 
A. llfatMl liaf laitioa 

taaaaatiaa aad 0|pay»ei«g M^ittm 

€, ftitfac pt VMI •fafeaa Udlafa. • «, 

' 9. Matiacaclaa (Seata af Bavalapaaat) . ^ 

2. A fff — w iirt i far "m^-lMl** Aaalyaia 

J. Dtaartkiat K/|>4I ffyntai ta Tarw af Thair 
lataraedaa Dmaraa. 



4. Hw Caafiaat af m l/WZ Waa 

iar a jOoaparMi«a Sactaral Aaalyaia 



5. A 

af i/m 

A. A i iw a aaai rcaaaaa af Aaalyata . . . 
1. A OMOaHva rraaaaa af AaaJtyala. . 
C tacaaaetlaa Aaalyata %y Ceataat . . 
0. BaHa aa rt aa af Qaaarie aai taataral 
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^.'-^"^SW^irlr- — OompAtAttvB, R/DSr System TeStiiretf - - 

^(7 . / > , , :■ w ^ ■-, ^ 

' j'itjMBfe* 1 — An Ibcanplft of the Process f or Narroidjs« tfae Focus of Analysis 
't^'iy^'f^liP'^ 3 •7-'Jftf««wworlkfbr qoap«ratlv« Sftct6r«a Analysla of R/D&I Syatena 

^'^Ijli^gWMi' 4, ~ Jnalirtlcak IraafaWiiik for Po±*<gr-«iker8.Sv.-':4p-- 
!. U' V-". Hv *^ *fli«tttffcaH(m and EvalmtlOT of 




€SUkSXB!SL Oite 



0mm' ■■■■■ ■■■■■ :, 



STOTEKS: AN pyERVIKW 



. 00* of tfM ettntsttlv.ls8ucs In education Is the need to dieyelop our knowledge 
\~^fOi^mkS;3XL^S^^^^ making end nanageaient. To respond 

M«d«<i!»i(e«l7 «o this need xequires at least the following: ^ 

an adequate descriptioa of educational ISO as it currently exists; 
^dnatification of those aapects of TOD rt>ich are generi^ ; i.e. , 




^9 

^ieiir «re 9one wqr coamott acMrpsa Jlf£er6ci£ aectors or fields 
(a«g.^ hiMatb, education^ aaroajpaca^ etc*) If ii»la4d auch 

BmmtU dwraeterlatica do exist; 
idatitif icatton of those aspects of educational R&D which V are sectoral 
jr^e^ ^ S0eelf ic to the nature of education ^ud ^dudatlonai R6d9 (mid 

detendTiltig^ la lij^t of the^^bove, why eAicatlonal B&D aWt^i 
haire. the cdtaractetr tiiey do and function or operate in t6)^fway^ in 
wtiicAi we observe then to do.. 



3e 



a: 



ttie' above analyses are made and interacted with ea<^ other, we can 
to gaixi Intfight Into policies and strategies ^ieh are specifically 

r to ^ educatio«MiMMig,.^ile>jtf:!^ the-^aae, Mmelidloitii^^eleyant 
Wie';«f RM) manage^nt techn<^lpgy and ej^erience from Hon-edticational 



^ic^ i^^palicy Mklng and of trmifir of 

^^1^ E£a> iitui t •«U the iiarrw straits betv«»eii 

Sqrilit and CbMXj^dii^^^ vlth the danger of aon«xe1evaiit genarallsaticna oa 
tbe one aide and the danger of reinvention o£ vell-establlahed principles 
on i3ie other side. At present, there does not exist the analytical fraiae-* 
votk f or E6D idiich could map thla narrow channel for policy naking/iaanage* 
sent nsvigatora. jH is our hope to provide at least the basic outline of 
such a nap. 

ii. 80MB iBiTiiL ctmisEiMims 

Before beginning to develop a framevock for conparacive analysis of R/DUC 
fysteas. It Is inportant to provide some initial background concepts and 
ttodereteiidinge froB which w& will be working. 

1. research. Develoi«ent' and Itmavatiori — R/D&i as a Total Process of 
^ 'Innovatibn - " 

f roM this point on; we will -be oslng tihe term •'Reeearch. 'rAvelopnent: and 
Innavation (R/D&I)*' iiistead of the more copoion term **Re8earch and Develop- 
fteat (SW is 8iiiq»te: The term "R&D" tends to iiq>ly a very . 

end activities involved in . i 

iMpects of the total ItmovBt ion process.'^' A total innovation proceai 

'i^Sjfe j^Sli y^ ' jgtmctions ■ ptieh-as .i»roduet^£onr'41s-- 

iiS^^?^?^^-' 1*: ^ '^^^^ :ftmction) and^ ediuisltlon^ 

i total' iimdvAtlon process also recogniasee that ttkers iaay : 




||||f.|iii^;f::f^^^ R/D&I system (i.e.-,- a total in- 



wfra;^-;^^-^ '^'^^^^^^^ Bpectnim. Thus, thii 

'^^'^"^^^lilJiii^^ (both ■ 



^fPiill^lSplii^ research, - e^e; Further! 



er|c 



^ IM^ mlso hM9m an understandttig of tbm op#r«tlv» condltioiui that ctxtat 
iritiilii rad af fact the R/OU systan (e.g.: tha atate of ayatan maturity; 
Cfaa j^i^^^ baaa; funding lavala^nd pattarua; ate). Finally, va 
aaiat atao taka Into account tha anvlronnant with which tha R/O&I ayatam 
Intaracta* * 

Sueli a cooplata conceptualisation of a total inoovation (R/OU) pxocaaa 
rac€»gttlaaa tha nany variatl. jb of Innovation procaaaaa for axan^la: 
tha rola of **craativa inalght'V by an Indiiidual apart ftom any raaaazch or 
^iv^iopnai^ pfactttionar); or that a apaelf ic 

fuiititfon (a«g.: raaearch) nay In practice axlat In a rather laolated 
faiahlott; Bbwayer, conceptualisation of a totf 1 S/DU proceaa vlll ehabla 
ua to evaluate the overall rola and ef facta of aucb varloua typaa of ln<* 
tioy*tl6n actlvltlea. - ' . 

:?l9umj ife the tan "R/0&r*« 'j 

;■ ■ ■■, It , ■ \ 

2» The Fgoc»«» for Dftyloptng « CoiMiratlv Analytical Fraaawork 



^^^llii pcooaas we haW uaad In devaloping the eoiq>araeivtt analytical frow- 
^siiioclc; Cflti>a prM baen an.ltaratx;va pvocasa. Tbtta. tha relevant 

|||ifci|ft»^ taq>erienca of CI$8T peraonnel and Sortfavestem 

ll^llinitr;^ uaad to paka :a''*ftrat cut"> 'Ceiftat;|va idaatif Icatlon' of key; 

wa . mil later label 'aa^''^'faatttrei^') - -vhleh ;ifOttld-aceB^ to-; be - 
PpPMMH^Igin^^ From :t$ial'1cey varliOilaa (featurea) ^ we: 

nam daacrlbing'.; 

^jij^jy^fara^^Jfei^ for a' aora. detailed' and ayatematlc exaalnatlon 

iSlihwral' aectora^ and of acveral f eaturea ' (aoA m^^axta . of. f aatnrea) . 




|||!v||^^^^^ ieveral tinea 

_ iti^^ for aaaa of preaantatlon 




It U i^ctant to note at tbo oiifcsot thst o "Mt-moxlA** 9/WL oyttM ^ 
f«OftM «• «it lac«r«ctl«» *Smxkiiit of tmiortc 1/D« chmEaetoriseiei 
vifehiii a •poeific ••etovol coatMt trfMChM; bjr dollboxsto dMign oc not. 



lliiw» bo^ ebo oMoaiebor md tbo do^iflion «akor mxat imdontaiid that K/OU 
ayataa' faattnaa, lasoaa and ^wnf ■■ nt p^l^aa/attat^iLailil bavo both 



tanacle and aoetovai dlaanalooa, and that tbaaa «U1 alt b^ in lnt«xactlo4 

idEiir' ^rtK*- " i^-. ' 



For tha.daci«ioa «Mliar, tba li^wrtaiiea of ifiidikratandiQg thla 
lUituva of B/M^ 'syataaa ia tbraafold. I 



rsant** 



>. , ■Ji*li-,t«|i5^^ '^aiarie :..ebax*Ota|e|atl«a of .''l/D&I 

■■■ ■■ayataiia..«iiablaa:-^^ , : 

■ : ^wauiB ^:<»f :ttb^:':'iaaeto«*l:^ :;«itt|||il':iaat»«^ 

a«a llkaly to ba and iibat» in-dapth analarala (^f tba 

aaetoral cooEtaxt ia aaadad* 



2. 




An ttAdarataiidittg of tba nafetea and tnlqtiaaaaa of oiia*a 



3i 




Kr 'iilw «• to 



natun of t/D&I systott will 
evmis-««etonl eoaparlsoat of K/DU oystowi. To t|i« dogroo 

Mpoets aeroM 

iiioetont*. wo mf Umetlff igmmrU vitoroetorlscieo of K/MI sjrstom. Conenrity, 
lui tlio d««roo that l/D&I systow ImtMo* «kl efaoraceoriotico vary aocoos soeeoro^ 
m «llt tiAvo bogm « doscrlptioa of the ooeeoral B/DU oyoeaa choroetocioticc. 

«» way ftBSthar noto t^s •Wrgaat'* porspoetlvo potwlta both doduetiva 
9ad iadnetiva aaalyaU; That ia, wo Miy atart with tl^a tanarie undaratandlng 
of tha l/OU eotttaxe (l.a.» tba faatnraa), and thsDugh Intaractlva analyala 
^*^:^iI*lJ'^^ iaaoaa, poUelaa, ftrataglaa. 

anaiysa a "xaal wovld" iaaua, policy or atrata^ (a.g. : 



'''OlebcCMNi^^ wa 



tlM-|«pa^t of apaoifie prosraa aalactiottV In tha light of atetoral and gaa- 



$0!^^M^9iit-By9fm ehaxactariatica, 

ha hflpfttl at thia point to intrdduca brlaf ty aoM kay tanainology 
^11 thwwghottt thia raport. Va will aava falUr asplieatioii 

ifiilljir ii*t^ . ■ ' . ' ■ ■ ' , 

if 



J^SSSE — A 'i«W of intarralatad activitiaa/inatitut iona (a.g. ; 

adtieatioa) which ia 
|M^f^^i^la aa aneh jfor practioal parpoaaa (a. g. ; for funding , policy 

liji|^|nii.'aoaly^ ■ . y . „ V ■ 

;|p|<g|»i^;^thar*:ifill ha auh-aaetori.. within a aaetor (a.g.: . tha drug ■ 




B«fl^sfP^S5^s^^'^:;^ v«fy' according to 



teM*'^'';. \ ,1 . , — .. . ■ 



«MBUtm Miking piun^^ (m.g. t V 
ffi*cittttiOM;^ tMMxeh: 4cv»lopatiit; dtssMtfuition; utUlMtion; fte^>. 



r 



e. iliaetiott A •pMifte ej;p« of I/MI syttM aetlvity which dMdtSb^ 
i»hgC t»» •yf* to ptoducmud atjli— taoirU4t» and wh^h mj 
tlMS b« eowidmtf m liidMS^ of • total, innowiticm pcoe^ (c*g.t 

4««ttXopiwqt; Mi||nlMfeioa(> . Jho vaviow fnnetiono fdni » onb-Mt 
of €l||i>«ot«l sM: of f oMi^^ 




!>• lyn^ ▲ o po c l gi c oopMt of « §m,twem «hlct ^ of cweom to" 
^ th> Tii— rflior, ;;«i>lyof;>: policy aottor or dodtoioo artor ;i(p*g,-:-. .^^ooittsio^'-^-J 
^ tSiif^lM^oii" w « opoclfi^'upaec «f ^ infimi^^loii flov fMU»m>^ 1 

w .■«.■.■-„■. ,^ ■ - ^- ir 

k;: ^.isafiS^'' :;Xlio/'.total.«ot 9f Im^i^ an ^ltttos^|iii:|^ 



sail""*-- .• * , . .4 ;, 

■ * - T'ilffT'*"! f ••tut— ' 

¥• jMlMt«4 tt i Mt — n "fMttttrM** to foni th« hmmU of an nuilytlcal 
fe iiB jWw rt . Dlff Mmt bsms could >• givm to thMC f««tur«s; dlf fannt 
fMtncM epiOd b* w ^ i h— tl ttd; •lightly different aodiflcatloiw of th^ 
natwee of a faatora cottl^<l% aada; otlMt faatoraa coold be added. Indeml 
§m mmmm that a dlfforant liatiat of foMtnrea and/or laauea wUl at tlites 
te HMf «! aa s«a laal f jit a are gained and/or aa fcatttrea not ±mu rdad V.re 
lunP* tiaiiif ieant valavawe to a a^ecifle analyaia or policy iaa«^. The 
way wa Iw w e catagwrito^'* th» featvcee ahott^ facilitate audi modif icitlona 
' ia tba total liat of features and laauea. 



■*;.r' ■ 



B/D« <»nten Ceaf ianrationa 



ZB^eewtatlai our analytical fra n a wnrfc ^ ue liill uae a llottar array o'. 
tlia ipK^imam, fM» la done eolelT for eftae-of preaeutetion . .\» 
will te ••en» tn fully r e cognir e (indeed, ue anyhaalia) the Inter- ?^ 
n^ti»». ^i tin nott»ltn»ar aatoire of Che different Ibatttrea (both in theory]^ 
'lm^---miiBki^ prseeaa^ the array of featurea {api 

in particttUr the ftmetiona) prMented here eoutd be re-labeled, aub- 

in petallel atraaiM, eonoaeted with vario^ 
,u f<» it rach a and eyislie«l loopa, etc, Ihuaf, oar uae of a linear array of 
:i^|p|im -:ia 'afiiii^ and the reader 



ii pa th a pt b« k»lpi«i lMC» to cmny this Haea—Un of eonflcB- 

ntioM a lifetU fiictlwv, apaeifiMlljr with rtspMt to t/DU tyacaa 

A wmtimtf of coofi^piicatiOM of t/D4I oyotoB fooetioM is not 
oalf peoolblo i^dt mxiMtf aecwOij raio«s la aad iadood 
wmfhm — ndatod by. dM opMifle aotun of tlM Mvirwrnut oad 
oporotlvo oyotMi eonditiou osiofeiat vidda • opociftc ooetor. 
Tttm, Itt ooM laoeaoeM* im mi^t flad ciw mriow fmcdflaa 
fthor pgQci— ly — gw wf d> la T«t oAor lastonoM, vo atcbt 
fiUid tiba Mttca lAWZ pxoeoM ooewnciat wittOa a afaglo 
l8i;tit.«tii»» or ovaa vittOs a alafita 



fkirtlior, «• wdtfitf tiad l/Ml aystMM iacocaetii« with oaeb othor. 
a spMifie nAl-mld ovsMiaattoa (o.s.: a fadoial i&d l«boratocy; 
a book pabU«k«r) My play-colaa in aovasal diffaxaat aaetoM (a.».: 
Iioaitlit aaaciyf'ate.')*'' ' 

Ibaa, ahilo «o otUiso a Uaaar array' of t/OiX funetioaa for purpoaaa 
of praiaatatioa, m^ wtU traat tlw eonf imratloil of faaetloBa aa aa 



mi'' 



If; 



. -:.Pafiat^ 'a' **i*ytor»* - ' 



£ 1^ li?^^^ wnieapt of a "fU14 of iatarralatad 



tha 'hjaaltli JUM;. tha odaeatioo fUl4$ 



,*ypt««l foaatloa «a .«iU ba poaiag ' it: 




aiea tte ladt aoy aubataaCtal 



p »i«ts ipv iaoviac how m fee tfisciiifKtali Mctor fiwi MoclMr — «ad 

I «fce«e m ywnr atwlmwljrWtM Mjer difCacMCM iiitiilB uluie m eall Metoc*. 

| : IhMj, My be greem elidlmritiM beCMM mm ot thm ntBleted ixf 

tecrlM «ad wimm lewi c B M U t agMelM ehM betMra rapiUted ledMtriM 
•Pd etber iedMtrUl flcta. Servftee flffM operate la qnlti 4iffMMt My» 
frwi MMfMtertttt »om hesplteU en prlMte for profit; otbero 

en peklle. Aatf mm. If m ealM e pvnly Mpiricel peropMtln end emaiM 
the l/OU tyetMO mvmo the c u M ut i l y dlffereetleted neton (Ifldhwtry, 
hMlth, e4aeetiM» etc.) m ^elcUy enravater the pnblM of hevli« to 4eel 
mth Magr «aesplelaable MrleMM within oeefeon ea4 msms MppModly oliilier 
eeetora. lit •OMttater etalUritiM across i ypoeadly 4lfforent OMten. 
Aa M ettaept te mureMl thMe eacMUM m iaevitably mm toMtd the vm 

k^.l^^^^^^^^^^ffo'i^n^ ortaataetleM, aeeton, pndaeto, peraeoMl, 
•te., specif ie neofiiitiM of hletorleel tfeniopMatel phesM; ee^elderatioo 
ttf dlfferoMM la the stets of kaewladge and teehMlofy; etc. 

md a e d, p^MiMly becevM the defiaitlM of e rMl-Mrld •*aMtor~ m 
||^ :||ppceeiM aeieoM, it Ie .o^cMMry to take iMo aeeoMt the mioM eosylea- , 

ttlM ioMlMd. Otiliaed ia ita ftillMt poMlhle eey, the eaalytleal fraM-' 
; Mffc M toe praaefiKiat Mttld Mnly take thia pnw^a of enr-iMnMiiv 
V lofiMl eoMlMiott. lle««teM to say, m an nt adncaei^ 

J tMh an eafaMible oltiMte strategy. 

gfea^ aha WaceMity of a Se^toni BMte of Cowoerisoa 

gRi ehaBdoe e aepfeonl Saeia for eoaipsratlM aaelysU a^ly becMM of the 

I tahereac dogrea of vagMaMs aad eoaiplexity eight be tl^MretieaUy lateraaciiw. 

t It «ottU Mt be eaifAtl. 

hr'"~" " ■ ■ ■■ ■ ■ ■ I 

ppi»<^l««3f^ ie exgaaiaed e«4 operated vUhin sueh 'sMton to m iaportMt degtM. 
ip^'M ere ta bs hel^ftil to polley .Mii^n, ■anagars aad other perfelelpeata 
|;^«» mat be ehU t« rttUte oeraelMs to the ef f f in pf sMh* apMifle SMton. 
I Am*' eur objMtlM witl be to aetosipt to mdentaod, ia nletlM to aqy 
I fl^teif ie iaaae Mder innatigatioa. lAat esiiplex of aoatestMl coadltioM 



^ iif ' CiiiitttiiMi ifw 'ha iilnnf afMl ' * ^■'^ ' 

■ , " , 

tit 4o wet «u^U» mtkm tba « i^ti ■■■■ ^t tott tiMt tlM l/Ott n«» of 
p&fomaH «iU v«ry amM •II sjwtMM, or ot oil ttaM vlthla « Motor oooH 
M kooltk, oteeoeiott, atvi««ltttc«, UAwfcry, oto. lothor wo otoh fim Co 
kw lAot oootoBtiMt oo^itioM tafiuoneo this flow, oad cImb to ^ondM 
to lAoe ways oootoco (or ports of ooetoro) vary oerooa tiMoo "'^r^'l 
ooaditloao. 

Is tlilo wogr it wUl bo poooiblo to OKploia vfcjr oiollaritios oad 4iffor- 
faeoa ta p i r a o a a al flow a pp o ar aareao aai within aoofeocs. Mtli thU por-' 
•paotiwa «i oaa alao aaw iMpo to aMraaa owrMlim to tte ^loatioa of how 
aai ahgr 41ffotoaeaa io appaar f or a gbnm araa ovar tlwa. Xaavltaoly thla 
miitm tha piooaaa of ooiyamtiwa aaalyala eoi^UB, but, wa ballova, for 
tho^ica& UiK faaalhla. 



1> laiatlaa lA>m»ata« Varlatloaa 

• ■„ 

I» attaiiptiat to tfavalop « thaocotleal aaalytieal fr—aoA for l/Ofti ajatoM 
OM to laMilataly atrack bf tha iManaa amat of ohoorvahla variaty U 
ra«t-mU l/MS ayataw. laiatiac l/MX ayataw vary la aaeh aattara aa& 
ataitonaKa of AwMtlona wiifila a ali^la ortffiMtioa (or o««« withia a 
«tailo ocBMisacioatl «idt>; oslataaea aatf atrai«th laatltutioaal aat- 
wofhas laval of ayalaa antaritj^r aaaaap^ 

iVfliMMBas typaa of MaaairtaagioalMahaalaaw^ aa« atiac«ttea; «m aad 
aia^ac i faa a a a af Dairloaa ai nm a n i t tachaolottoat ate. 

ayataw nmi for asa*pla» tha VDiX ayataw la 

|i«||Mia^^4^^ mt 

l/Ott ayataiw. alao>ary " 
«ip|la aae«#r« tlfm, iwc Ma^pU, wlthla «ha prlvata, laAaatrUl 
|§^;y :: ;i i iM i t t r tatbar: iff ffraat I/IIU' asMtajw 'for tha: oil and " 
iiil*^******:' J^W-iii^tk* tfca- I^Oil ayatai^ for.drn^a aad awxtieal piooodoraa 



tacn/tae«r»Meconl vartMeM, Uc m look very briofly at eho ia « 
lAieb t/Dfcl £MettMM on ovtMisoi Cia gnWiat* or Mpwotoly) la tha 
raai-wwii iaacitatioaa uliieh axa' to ba fooad la tiM varloaa aactora — 
i.a. , iinmai iat haw a varlaty of foaeelaM (taoMrch, davalopMat, dla- 
aavlaatiM, ae«.) aca ao co w y a a a a i la alagla or aaleipU ovtaaisatlooa or 
MtaaUaclooaL oalca, aad hew ehia ilffara acroaa aaceera. dvaa eha 
praoMt eaaean wlthla aiueaelow with laatltatloa balldi^, thltf woold 
aaaw to ha m l^(ortaat laaaa for adueatlonal l/OU. 

% will hrlaf ly look at tha orfaalaatlott of foaeeloaa la tb* followli« 
thcaa aiecova^., 

1. Xaiuatrr — apaclf leal Xr tha dvlllaa avUtloa ladttatry; 

2. llaalth -* apadfleally tha drag flald; 

9. tdttoitloa apaclf leally tha carrlewlwi and watariala aiaa. 

Xa tha elvlllaB avlatioa laduatry tha l/DbX ayatm la ariaalaad'la a 
fwlatlvaiy llaaar. fvoetloa-to-fattetloa pcoceaa frow baaie knmrtadga 
fcoducef ott (XT) to h a aw la d ga utlllaatlott (KU). Tha ayatM la 
* tllatlvaly highly dlffacaatlatad and aaeh argmlsatloaal unit or dapart- 
Mat la highly apaelallaad. Yha ataga* af tha t/MiX ayatM ara aall 
davalopad Md alaarly daflaad. Tha faactitoaal elaatava to ha ohaav^ 
ava tkoM Mlt avoaai adjatfuSt aata on tha «. to KB coottayuw. 

Xa iha^dnag. flald wa doaot flad tttcb lloaar, fuaetlao-to-fiiaetloa atrgaalaatlfli 
tatkav, wa ^wowatar nooya**. with funetlona froa tha kaowladga ^odactloa 
«ta|aa lAlag aaaeelatad with produetloa, ipplaMmutloa aad atlllaaiKlaa 
■:^mu^j, all wlthla alngla argaalaatlaaa. Maat fpaelfleally, aadleal 




tops i4iltfawi»i l/l>g 



« fnUtaMot » tti»* <r m^m *Mma^ i^^ «m4 ta tib* 

■ f ■iw .ti | k i :ii i ititi i t tow» ly >liy — i inp nf t ai l «w i ■■B tewl ti t i fc igi 



fe0 Mdiibtt 



:^'mi0m:l9§li^^^ 'nicy mwm mmi»ftBt k^^^ t^m^imm 
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^||i«^-tejh«f' MM tint tnt aiati* •/»« f M»tlMi» 'tlm' ffffMnr' tm w" 

•stoia Jttt wUI^^ fior ajMiipU, tte Wis EWMnli fteMtiM i«w»l<VM 

« kti^ Uvwl of iiaemiiiir «i^iiqpi«4tetabiUtar: tavolvM nCMlliv ti» 
tttits of tlM mUtli« ttAto of clM att te^^^^ is 

" rw — Bci i ); oftM lovolVM • loi« tiM-llM (10,20, ovM 90 yt«t»)» 



etot«et«rlitics, if sMiirte, Im stcmv U»ltctto— for 

potlcy MlUqg mod nt t» VOU systtM. 



1» eootraot, tho ftaactlo* of dovolopMot IbmIvm • sigBlfieMtly lowor 
4«gno of miMctalatjr oal vapndietobilitr: Is coa c o ww 4 wttli ittUl^ im 
"VtoAwt •Meifteottoiit** iMtM« of •%ltlmt«" qooUtiM; nqvicw Imo 
Milily •»Mt«liso« ea« Mwo iatosdlwIyllMfy fMcsomtt; on! ammUy 
to tevo m olibrt to wdomo' ttM-liat (tavmy at loMt 3 to S 

lonpor). tiMM gfca r a ctor totioo, if iadood «|Mtt«. will hmo 
l^llcat^ tee policy Mkiat «a« —miMatt itf'l/WX oyotow — 
Nit tfco i^tiiotioM «U1 bo oiapifioMttljr diffotMit fim tiM tppliMtiow 
ipiowHit to teoie roooiioli. , Aivthor. tlMOo 4if f^como kotooos tho teoie 
ff itoo wh iad 4i iwtB| M t fMbtiMo (aad othor f ooetiOM «oll) will hmm 
otttMt foliojr Mlii«t/*MMtMmt iaplieotioM eoaeoxidvg tho latottatiMi/ 
•««iliMiti0«/^^ of tlio iffxitii^ i/OU oyotoa fmetiow. 

#^ totMP ta^ fltaortc. Ao «>od Tnr 1 Tfio iorti fog Owiyottiio Mrtyio 



i^-^fltttf bogtoii to ladlcoto th« typo of ^oostioM oad ioMoo 

ovo i^povtMt to poHcy Mkiag «ad MMgMoiit in l/OU oyttOM. m 



Wnw^ nm mjdmwto iif «li«tt «oso-tootonl 4iff«nneoo nptoooot tif 

S«f^^.v.iU:««— rf^-— ^ ilUW«0p»l*tO StOtOO <i.O. , tiM «b««M Ot 




npMowM; MoooMblo odoptotioii to opotifio 

ig|iS#«il»f*l ■iiwBtoKtot . ♦ 

^^Hliiliftiiiiiii ''»Mff]^ ift :M»thiv MiMtlMll.f ^ 



I 
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1^ t«iiCi«/M^^ 4w««Jly» 

' J ' •■' ■■■ , .A rii.|- -iiii- - ,wm - - ■ ■■ 




fiiiiiiia^i^ ff w wprt i ) idLth i*ich to diveiatiiiati bttfeiMw that liliidi U wmnic 



ttmt vliia^ iM Metor-sp«e££ie. 



4s Mieli 4p MMXytlesX 



^^4**** **** 

;| it«rlTH M f ih bMMMik ttM ttmrle and Mctor-spwific dmetwlstlcs and Iotum 
y||ii|l!i^^^ Hits i rmmnt^ mmt M^sttgat— that tte contme • 

pi S/liiii iliifeii^^i^^^ all; systM Caacntaa'^ 



||9p^ 1^ \ f i gi|f u ilaa» ;>: iMtt aiiaXlr atMpt to pxovlda 

of anidi a f saMMOxk and ptd^^ a<po >i]l»atsat:iom of lea naasa. 



||i[:;ptiljte:i^'''tfM ;at|b«wa'' 



chat a.etoaa-aaetotat aathod of 



vStfadLa alitdl canaHie and 



it. 



mgf bo Moittiftad, diffavantiatod and tUttatxatad in a 



mmm^MI^^:^^ tbar^analyac and to ^tha. daelaioo' Mkor. 



4,* I .f 



ii|[ii:^:|£0.:Ciiibl'^^ ;tani. 



UtUtmn$ir^^^,. mad Jmm O, hilUg^^ -^liitlimyt . '''|| 

ilUl^ il^ dM eoaiend otaMMtit of tlMls fraMwotk for dooevlMAg 1| 

ilM ibvMieiiM «a4.^fwaptioAias. of llTing oysCoHo. ' 

fliiM* «• Will atCMpt to MMlyio l/QU: •ystow in tocas of how tilioy iaeonwt 
ntCb tiMir ott f i K Wii— n f ; thoiv eontrml •laMsto or •vh^mytmrnt tho — clwnitM 
tlM«.liak tiM Intotnal ayoto* •femetttViio; iaqpat-outpue sTotoHo 

•ao wall aa andEi othar ayacan eoaditiona aa aga and atata of davalopwaatal. 
walTMCtty* , • " *'l 

- ■ i - ■ • ■ * ■ . \ • ■ • ■■ 

■ ■ ■ ■ ■ ' 

A. Syataail^eittitiott i| 

. . „ • ^ ' ■ 

• ' ...» ....^'ii 

"Ja laportaitt ^fltion It that oC systM d#finietoii: What la^to ba con- ,| 
•i4«nd ulthiii tha R/lMil a]r»t«a(«sid iAtfaix» of tfaa ayatMiO and 

Hihat ia in tha anvtronwtt? Tba fraMwork na ara pcaaantlng doaa not 
cotttaiii atervFt bomitery notloiiao What la eooaidarad vlthiii or asKtaraal 
to tha Mttaai la a aMttar oiE dagraa and idLlI dapand m tha fbeua and 
ptnrppaa of tha analyaia. ftetbar, an R/DU ayatan Miy ba,**dafiiiad** | 
aiftlMnt broadly or narrowly/ dapanding upopi tiih eontaxtual aituaCioa 
iiad tha naOda of analyaia* Xn tha broadaat aanaa» a partlcttlar R/D&I 

'"aj^irtaipir ^ 
^::^;^^tlili^l^B^^ virtually all 

:;^•ayatabP^ • in; tiM' lattar inatanea, we My indaad ■ ; k:| 
# «»! aiwilil liRatitittioak •*tyat4M** aifclating within (and being I 

i^ipliiii. a largar VVtit :"ayatarf* ^^witbin a ..particular ■ aector . 

= 1 



#)rifte«l pelttt e6 b« iioe«4 h»f im that th« fr«Mimrk for com" 
flRr«tl«t autjrait of i/SU •jrteoM bolnt •tilt«st«4 hmv U not Mant 
^ W ISattOid to • rigid ooneaptttolisatioii about boundary ttotlona» 
Mii»a or a«op4 of . nhat ta/i a not an K/DM ayatan. Ha thar, tha dafl- 
Jllitioa of tba ralavant i/O&I ayataaa (aa ia truo of all othar aap^ ~ 
: #f tha analytleal fraMWork) ia baaad on craatlng an opportunity to 
: fraaa Iwy quaattona ralatad to eh« foena of tha laaua analyaaa ralavant 
to poltey/tfaeialon nakara and raaaatehara. 

B. In^owntion' and O odratlna Siratc— 

Mtila m hmv j'iiat notad that va do not want to |«ply rigid boundary eon- 
eaptiona of what ia and ia not •NdLthin** an E/DM ayataa, it ia aqiially 
iiVWtant W to Mko tha boundariaa of an R/D&z ayatavao broad and/or 
wngua that tha R/IWiI ayvtaa includaa "avarything** (and thua bacoaaa a ' 
aaaninglaaa e^usapt). Thua, it ia important to diatinguiah batuaan thoaa 
mm^tm of a aaetor idiich daa; in aoM way with a procaaa of imoyation 
(and thua a part of a total R/D&I "ayataa^) and thoaa aapacta of a 
aaetor idiiefa ara ^ot invotvad in a procMa of innovation (and thua ara 
SBk pmtt of a total g/bU "ayatan"). Xhaaa lattar aapacta of a aaetor 
aMy ha enllad tha "operating, syatan". Hamurthalaaa, wa will need to ba 
awara of waya in whidi tha '^operating'* ayataia affact8'(or ia affaetad by) 
tha "K/D&I" ayataa. 

In light o£ thm previous dlscustlcm of iystmi definition, w sbould noto 
bore tliat ttui Mtmit of "overlap** betwMn tiia R/IMiI md operating systeM 
My very elgniflceatly ecroee sJietore^ Thue, for e3uu^»le, the effort to 
letfd e aen on the soon in the 19^'e involved virtuelly^ell eepeete of 
the eyeteft in^Ctie proeeee of innovetiqna In contreet» in the health or. 
egt^icttlturat eect^e» there ie e large operating syetem which nay indeed 
he involved at tiaee vlth an innovation process but vhose primary role ie 
clAerly et the *^operatioMl^* teim 




pi 



7^^ ^ 



««fc-^-0 , 






\.f0a»i^mB^M» flMt is to t^f • itet tlMiy **• 

bo'^at. d|tl^tex»ftt; :i«a«Mi;'Of lovoli' of 'dovolopMMt;' 
^;<oirtSiiiiii|M : f«rClilir».:''4ifiiKont tMeit»eia««:-iiBdlM-^fi«v*ot'' ^ 

^'1^; 'l««ol.::ef 'dovftioffMOt. TtW' f iiwrf ■iwio of tM.9 ^tomM^t 



I. tbm 



0t m l/filbX sysew mqt Ini 4tfCiMttt utea ttui 



«y»t«i is joitng aa4 iMMtitm tlum nlwi it 1m MtsblitlMd 



iMMt; Wl^i<dl OKO^](otOVWt 
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^^^^^^ ft fiiiMiiitr'Wiiii^^ -i 



tlMiXliMtfL 



^:Pi''ii#»^^' ^W^i ' r-::;t^:''< i l*i fiM«f ' ' ' " coney f mumUm "iiiturttion* 



ioiiw. fha fii;llMfeftw of mmmt^ ttfimMM tocmw Metova mil 
ia if «a ata «• avoU M*iat taeonwee aoivairtaoaa of (and 

iai»laH«i tto «ca«t axpaaeacfaaa for) ooa l/OU ayata* i« ralatlan to 
•tiM* i/tel ayaraaa. 



aaalartlcal fraaawirlr aorya to loeoa attastioa on. a ao«a^ 
t«oa of ta a a 'acch aad aoalyaia, aoaatiaaa cofanad to aa *'mU' 
M uaad hara, elUa •«irf4-la«al'* tafaca to roaaateh aad 
ta ad«Baid»a«a batwaao tlia bread laval of tmral thaory aad tiia 
.|mt of aipoeiflo e»9*9. 




it Jka eonaral thaory taval, tha aorpoaa of raaaacoh iad analyaia la to davalop 
"iaiHiavta oad rolattaoaiava iMch aarva to daaeribo all altoationa (i.a., thaoriaa), 
l^'ii ili g ffife :**^ tl^ lawol la to dovalop prooaaaaa of raaoardi aad analyaU 

|t ij ||||t' i »eV "gMWfal. laiwt ebaory (adca tho apaelf leity which U n—imi hy policy 

raaaarch'aad analyaia la to diaeovar 
mUra^^ aitoatlen, aad tha aaoroadb to raaaareh 

iii|liln«^ At thla loval, 

pMda;||||i|k^|^ taa^lagbllil^. thoa,/^li 
ifcaly«yiilao hai llttttad aaloa far-policy and daclaloo 



■iM 

/'I ''is 




— BB p Mh ciMC will fMMit tytltinfii iwniiiUiw l^'^'^dftk^^^Wf 
vliieii aXlmi MM to tfllw into aeemaic tte oBiqtttMsf ^ ^^(i^ 



3. pticnrtii-iyiiriiiii^^ 




R/MkI tytCwi foaettMs uliieh iw b«li««« will " 



MMnrclMr «id to th* 4Mi«lon iMtkcr (••• flcmro - .mi 
pvaMMfttatiott, «• hav* group*' cImm nlMtMH tmmtvt*^ ^ iol*^\ 
c»t«govle«l fTMMwovk {ualnt • 9/tnmtml ajratoao thoo^^ ^^ef*^' 



1. Tho ft/DU SyatM's fttviroa— nt 

Tlilo catogovy will ineluj^ ehoaa Umtut** •*^^^X 



to th* t/OU ayatMi Itaaif , but ulileli 
lapiaga apoa and affact fcha ayata* — go^' 0^\^ii^^^*'^^' 

lAicli tha ft/OU ayataa aa^^aCfaet jCm.; ^^V! O*^' 

^ ^V^^v^*' 

polltleal, ocoooaiie, tadinolosleal mnvi** 

I 



2. Oparaet^ Syataa CondltloM 

Thia catagory will Includo foaCuraa loca^.K^^tt)' 



ayataa which affact tha way tha aystaa <fPr W<.iit ^* 
ara net activitlas by which tha aystom U.\^ tftil^ 



koowladg*. Tha«af««turca will thus locltf^^V 



conditiona (a.g.: hiaedrioal ^volopMa(^''^(^^.(« 
ayttaa aaaagaMiit (e.g.: adainiatrativ* \ .t) *^ 



ayata« iopuea and outputa (a.g.: pcraoo"^ A . 
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!5 ■■■ 




i. 



of tiM X/MX SjfstM 



2. Uttorioal PwilBjatnt 

9. XMtittttioui IsM Qtotwoflt 



4. 
5. 



6* ^fftoMBMl Bam 
7# Iteilttg 

9. 

10; 

n; 

14. MAvtotlag/lllatrlbiiCloii/l^^ 



15. AcqidsttW 
, 16. - U»liMHtifton «a4 QtlliMtiM 

17. Support SorvicM 

18. BvmliMitlmi lao—rch 
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19* ' iMMTdl M l/MZ 



fitmc 1 



J 



"■M 



tm« ««MfWy will iM^UtU KlMfttt tmMM— ViKttlltw VMM 



^ tysMi iM« t9 Mi tttltiM feMWlaift. 

bMW iMlii4t« M ««Mtvt«ii featwM: iMMreh mi l/Otf. 
«^^^. mf of mtf atpMC of cIm 

«( tiM ft«t«»M« «v «Mt«M Mjr 4tlM •jwUm 

««cii * '^iMUr liwtitvtiM or of iMtiMtioM} ote.). The 
»^^a 9t raok MMMToli* to offi«c» fCtovirfo di* 4afta kuo for oaolysU 
^ ^ otter' f^CMTM* 



^tHii: •»«^ Ctatuto, « MBbw of W 1w t4MAlfi«4. Am 

^Ivo •••oelAMi ••ell to fvovlM to CiMpcor T«o. 



^ «4ff»(MC Itottog Mcraata^ttc of ll^toc«o m« towMo eooU, «f 
H 40r»^^f^ •••••» ■•*•* oorlto** *«t to ftoportmt u to n«otaia»» 
H^iff «^ •^lytm tto ^ttooktol ••tool offoeto fihoM mrtoM . <Mtnoo 
^ lio«« (M^atoly md/ot to lator-Mttoo) oo ebo total i/mi aystMiu 

,c J, tt»t#«^ ^ ft/ail 

%|io« c«f*t>My. tlioJ»|4^^ of tM •yatM footucos and tostMs fonw 

> H 4oeor«e«i*« ^optogs to «*lch aaal]f»i« «•« doetotoo aiktot bi p«tfb«i»d. 

^ W oyotMi tea 4«v«i0^ ovMT ttoa in ita aaetocal •mricooMt; 

tff* toatitt«io«» «Ut iiova rui ; tha elMnetav of tMa aw* and 
-^t '^mmi^f^*' tha fan^Mal to«^«a4 i» ••ck of tba toaefciona aad toaUtnttoiw 
|i:;fj^,: W ■ ■ ^ totataeti«*l7 to tlio totality of aa I/OU ayataa'a 



»Mr mm^Ut hm m I/MX tftM it •tt—tttf* mil to iffteMmd 

«|MC tOMCitKM tiM i/MI tflCMI by tiM tf«iffM ftf tyttM ftMfeiCVttOMlliMeiMIt 

hf eh* MCiiM of kb« «mIi to W H<rf Mwit bjr' tlw hfkMvjr Mi stac* off Mm 
•y»c«i*« icmtopMCt by cIm Mfeum off dio oyitwi*! yittonool booot oto. 
XSl il £!II* •*•*• MM vorUblM wltl «too bo i«fflMMo4 by tlw otiMMM* 
•ff tfco R/MX oyocoik. tuob is tlio iMoiMtiM MMct off Mm mu, m%m 
MOCOM — oaeb l/DU oyscoa ffooCvM Mto bo«fc m m tllH|i«itM MviobU . 
Cm yore off tM* tocot oyotM ooMMt, offffootfat tiM acfcor pom offlbo oyotM) 
Mi M « i a p M i i M vortabto (tiitdi My bo o ffMol oooeon ffM OMl^io oai 
jioototra Mktiit)* « 4r 

to any gim iMtOMo, OMlyoio or iociiiM mUi^ vlll, .off cmtntf. bo 
foevooi M OMt ottbooc off eoneoxtiMl ffMCwcM ov Iomm (or ovm m o oi^lo 
ffooCttio or « oiati* laMo of a Coacitra). iwk a aanovli« off Cocm la 
nocaaaaiy to briag cbo aMlycleal/i^lsloa yroaoaaM ioM to Mnagartlo 
aai Mtaaiatffol lovoU. Xndaod, It ia iaiyortMt to raeogatM tbat aaeb 
faatoco baa iayortaat ^raetorUttea vhteh io diatti«ttiak om^ ffoaturo fftoa 
OMtbor — itffff«Mtial abaroctarlatlea ahlah oftM bavo fMortaot iMlioa- 
tiOM ffor botb oMiyaia and doeiolM Mkii«. 

BoMVor, tho eowidaratiott off any alngla faatvro (or taoM) anat taka ioto 
aec^Mt tba iotaraatlea off that apaciffie ffMtosa with all otbor ffaatarM — 
l.a., OM Mat eoMldar a alngla faatara or laoM wltblo tba r&ehMaa off 
Ita total contMt. To try to oMlyaa atj^ alngla Caatora (or laaM) viebovt 
aonaliarlag Ita oMtasttial Intaraatlra wMii not Mly ba loaia^uata — It 
Mold llkaly bo qvlta dyafunetlOMl, laadlngvta.Mong eoMlMloM by tba 
aaalyat and to wroog doelalona by tho ^Mlalon^afcar. SMh U tha Intar- 
ia|»rad«nea vltbla m lataraetlvo living ayatM. . 

^ a 

fhorofforo a aoMaxt bM to ba andaratood aa tha lataraoctlm off tho affffaeta 
or isfflMoeM off oaeh off tha ayatM ItaturM. Iff m wlak to oadoratand tha 
dMMootor aai Maagorlal rayi wMw tt off a glvM CMtora o^laaM (o.g.; tho 
yoiaooMl hoM) It will bo ntcaoMry io vlw thia f Mtbta ^^i^t tha bMk- 



•§ M MiMC • t it m w IM— 9i tk» wn*m to iu mwtmu. If 
dM MM taHum, itmmn —w i&f nm i wtdi • M^iMM vidito th* f •cmmI 
kSlTiinii «b* ftow nto •f Mmta' typM •! ftriaul to cut 

•I tiM tyMta), ikM m mnU aXm iMvt to tMlato all to* Mtot aap«tto 
mi Mm p er iowwl k«M iMtoM tfVM tov»to •€ pTOfMstoMttoi^ 

f«rt ttt tfi* mUvmk for ilMfe §i*-iMiM. 

1 1 1 Tr—llllt fir I ni""T»»^<^ tmmtMl a— I—U of 1/MJ lirti— 

to ««i«r to t4Mtify 4if tovMittoto tofeWMi tMwrto Mi M«fc«r*9pMifto 
cMfeMstMsttos of •yitMi, it is M<Mtsrf to 4e • mM-Mefeoval 

•MfWMiM MAlytto •! a/Bil •ftmm viclito ttoir mvIom ^pMifto MO€«ral 
MMaMii. tkU M Witt 4o ittwKwtiMtr i« tto tMM ohMtors of tkto 
ntport. TtM litoratttM m ft DliI Mi eh* ntMaiv* rMwureli MpariMM of 
Mr rMMTSli grMf at CISSt aai VacttMaatara Oaivaraity ralawat to lAMU 
Witt ftoviia tlM iMMie data far tlOa aaaparatiM a a at o r at aMtyato. 

■apiMV» M-Mat first pioiriia a fraMMifc within whiak to 4o saeh s asMa* 
saatorai asap s ra tiM aMtfaU. Hs Imm attaaiy iiasMaai tha baaia atsMots 
^a/ thia fr aMw srt i; Mwtm aai toaoM. aeataat aai aaatata. It to aw 
Cha task to ioMriba tow ttoM a l sMa t s aM to tooagto togMtor to fam a 
a »i»a Mt iM aMtytiMt f tsMii u rtt. nua m witl do ia a atap-ky^atap fMhiam 
aM.M Witt itotiftttisli b^tMM tto aanMratiM aMtytiaal frsaswarto aaafal 
for rMMrSkara aai ttoM for iaeiaiM Mtora. 

A. A FoMaai froaoss of AMltrois 

To attaMt to aaalyst siMltaaaoMly all ft/OU aystM faatuNs, etor- ' 
Mtsrtotlas, issMs, ato. wMli to iapoaslbi/ voliMlnotts «M aoMtM — 
awa withia a stafta saator. iiidlarly* it waaU to toprMtiaal to 
attaqpt m aMlyato of avaa a aiagla faatars scroM alt pMsibto 
soatora. tot of ahMr asaaaaity» it to aaeaaaasy to aarrw tto 
feaM or aMtyato. Tbia mmf to iOM by fooiaing m a apaeifto R/OU 

toatara ar iaaM aeraM a Mtaatai aat of aaetora. This aarrowii^ 
•t toaM Witt aaabta m to iiaatiff tto laportMt ctoraataristies of m 
l/MXiqrstM faatata or issM. 
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Itgjht of «$iat !• Immn mhm$t xmlwrnnt gmuirlc K/D&I chanccar* 
ft«it;feftviit^ abM^ the eharacteristles of the glvra sector (and, m r^evtut^ 



'^tMLft ft rwm iotic vill peradt us to cos<miiw> dsscrtpttvo findiiiss of systso 
^ f«tttttiss sod immuim (tfte soetoral coiitsxC) wieh spI^ would expect (or 
lllii^ the geQ^rie perepiN:!^^ m 



iilicii^^ etid its consequences ^ for 
liilPwIWS It woiild be possible to^^^ i^^ sict<>i^ context in 

V^erns of potentiel for funding stability end. outcoiws 



?Miik^t varying conditions did or did not 'neet expsetetibn. 



pi?'; 



end policy options could then be genereted en^ tiaken tbait 

pjioi^ 4^t^ex' deal vitb the neture of tiie fundlj!^ etebilljty or irltib the pro^ 
pM9^^ The process 

l^ll^lii^^ thenseltres bscone 

fiftedhecfc ^nbde.' '[ . - ^ 'X . 



Deductive or Inductive Analysis 



l^lpfii should note egain at this point that the fvameworfc of a^ ue have 

either 'd^Mluctively: or. Hiat is^ .generic 



be used as guides or Mps to sxplora reel«vorld eon^ 




tiire)#. Altemetiyely^ bbiervations or reports of ^reel^^^norld issues 



l^lllll^^ iikmiT genMle/^rckxtw ' Cindu^ . 

jthe deeisipn spter it i4#ntify policy 
p|l|ii|^^ dbservfd^ issues v'tefce^eiqr Misery "actions^' aod- 
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I0» tSi^: €au^^ m hMv jitteaqptad to pcovids • gnwral 

''ito:..iiutt:«r«„«^^ of mvGOniuwttt«i;;n>proMh to -tftui. eo^»«r*tiW'' 

: tiCKlMiii^ in' CSviq^fr Ttn "ffiqMiad^our ^<li««ititi^B' o£'-:t:li«; 

i;RAt|||i(ipi||^ 'pro«i4« ,:tbo^:t<>t«i. eon- 



Six will iilMtrat* how •poeifie. •oetors mty \ 



Cli«pt«r .iS«vmt''WiU villus- 




, l^lMt ; #nd Iten will fiioh illiMtrat* bmr the eont 

|ii|^;;>ft-;:«ttiliMd. ;to; ' mtt'::iato',«::' dkME4|$i«4^:foibw«d 

'iimi ^ff^i'l 'ivinf ly;';;«MriUMr^ tho'eoiitMctiuil ^ 

lift pt i ittcifttjr of policy tfstws in 






OMTgl* IwfctkttU of T«Glwol«g]r« 1975. ^""^ . 

2. MtlUr, Jam ©. , "Uvlog Syst«M: Cross L***^ 

BrMlUor,. 196S). 
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Bmty sysM «Kisfes vieUa «•! iafcw^ets to mryim 4««rMs m * 

IMS i ttJ M fd by « tr^Nrtas My «f m^MB«li Mi 
«r»U«icly «r iiiplleiny W«pM «yM«i «Btel« (e.f. 

« ityMUHi «nA it* fttytrnnlMiBr l«ftwt«fl> yiiitwi 
.fcih««i«r iML pnitetablo iMfs Iwpi m 2>di* ,a«t«M «f ' 
Ci««% tiHtiMtoNt «r tr— tuit) >ttii— tt ff w^iniMpl!! of 
M* StatllBtr mis Omcattj tatty Mi Xir|*t| 

MM), ' / 



of «irly ttutflM «b tll> latdrwrtaHM 

_ , i|:^|iaiii'ta|l^ ■ .. ' to JL, ■ liiBfiii'i: Mii fii^f ' 

sai tsfMh, mi Hooiwlvd). tyftta iinrtrBrtHiit latoiMCiM' 
i» ihiM awM i« dbiitl«ii«d **ooiics»U«i~ by the, MttPnw^ar 
tipiM «ttt^^ witii c w it aw pwcw y iaii^^tai 

MaiMtMticiM lA.kh^ tl.ii m4 ■neof*.^ • Hock by liiiiry m« Trittt 
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I' 



Mii9cnf« ta« toerMMd fe«p litM &m twrnftj^fmnrcdt of tot«l 
Aaq^ittm in 1930 OSuiliild 1968) to mmt Utty pMre«nt In 



v;\-^MM«Mltiie,poUe|o«, 1«m |HI cftgutatiUM Imm the effoct ai'thar \ 

■■mtm^ pttmfc .0e miaf£xf |n.g.:' noei-truft ' 

^ ., ,^^p«md^ .of ««!tnl«Ktiic;''«otttr<»:pj||| an^ guiding all' or «igtii£lc«4 
^. . n*!^ U M/jaia pCMsMs C««f. «* J<«inson W72, Capron i 

l;*^!^^ Ontlipn B«oonpell Af«oet«t«« 1974» Batfi^g 1966 auA Kelly and 1 
H':h\^llb0ik^^ of tbe:e££oet8 df gov-^ 

e m wa nt /poiiClcal Inetltutione and aeUvitiea on r/d&i auch as 
clMNMi e&tuMl JlkNo hmm concantratod on industrial Innovatlcttis in 
d«i|iiftlopa4 IPastorn eoonoid^ this research nay have in^licatlons 
inc oldwr aystona, sectcws and economies (which can include aspects '\ 
' ''':,«|f1iadbM|tXf^ ' ' 

V iMi^iilt itt^^tnd thm sneral discosslbn of the syvtea and mvlftmneitt 

of qoMtloo* dealing with ^^"^ 



EKLC 





MAC nho «r« turn iMy indlMdiittU) 

^ C^^^ Air* they May or f«wf 




^ 'hay «My OK inff 

-cv^; / • . , :■ 

mmt m^^^onii^^ of tiMto pollcioo ood roguUtioM on tho 

Xo i4Mt and i«ith^^^ •ffactft does ihm R/DU systM or sector 
flMtwa dooliag with tlio Intoraetlon anong sub^-onvlroiweilts are 



M m tiM iMtiCiiCtoM (Md kay inilid^MU} la«olv«d la ftmmnt 
tmnf wmm m* rt^l»tmf prooMMsY Art elity «My or fewT 
■. , CintvtttiiMd. ©r dlfAwtt , • 

' • ■ • ■ ' " ' ' ' • , ' ' 

Am CIM t«l«tiaiMhi»s Mont nA wtthla policy MdOng and roguU- 
luwy iiMCitvtiou •e«bl» or dyiMptet 

fho eonoapt of MoiAl aad oultmnil oBvicoOMne i« «u'p«n««ivtt. . 
•ottftotfti vilifoo, aocivotiova and Nlunrlori pcovido^ nofe oaly eiio 
ottt^VMl eoodifcloM for thm drnmlnymmt of I/tel oyatoM and soetoro, 
but aUo aro aajor UtmLmut* of' tit* dwxaetariatioa of othar 
ottviroiMta (a.«. j aeoBoade, latal/poUtioal) a aadad to. aupport thla 
dawaloppant CHerton 1973, and Kidm 1M2>. That K/DU ayataM and 
aaelMri licwa d«««S<q^ in adela^laa of a' c4n±aia typo and, net in otibHnra. 
baaad oa ,aaU-«vidattt ealtut*! valuaa of "aoiantiile tatch*') , 

' ' ^<iy;liot rayi<jco..aat y l#w ati oo> Miwa ipyortatit^* tha ayiraii of falnaa 
. aad iwt:|ttt«««na^ wil^ 'boetatiak infttfau^ tM ruta and 

diVMstioa Of th&a davalopaant. Syata^ of - - aeop(«lc,, political 

ealtttcml* hwi airtt a rl a n , natlonaUatlc, jWils£oaa - r wy vlthlK.aad - 
aeroaa rasloiia» ooimtrlaa and avan yroupa of eottatrJLaa. Thaaa dlffar* ' 
aneaa la val«iaa ara laporeant la that thay glva praatlsa to dlf farant 
l/B&Z dlaelpllnaa and foatar the davalopMnt of dlfforing typaa of 
l/O&I and aapportlag Inatltutlons (MartonX PktrtharMro, changaa dn 
«al«iaa (l.g. : toward "utlU^y" la aelaaca) can aarva to ahlft caraar 
Choleaa awmg «/0«a p ar a oo n al and chai«a th« character of Inafiltutloas. 

th^ralAHonahlp batwaan l/DU ay^aM aad thalr aoclal/cultoral 
awrtrnMiai la by ae aaaaa valdlractlaaal. ft/DU innovatloaa, for 

|fti|p^,||^ I tegara wd Shoaaakar 1971). 

iio ^aKaa^iaa jof ^ the .atitoMrtUla; and ' 

S^ l^jti ff l ^ll^^ aoclt^' clMatit bcotttftt oa^ by the 



t^^ifii^^ mmt moim mM]^ mmm «i laflMneiat th* . 
Mdl«^ iaelnte p«rtioi|sUfi« bgr Mu pwmomI la tomnwfe«t» 

!• • 

■ • ■■ , t \ ' " ^ 

ftWi fete Atowt diMUMtmi it is elMur fehM tfis oonespe af Meial/ 
wlfewwl ■ iiirt rni —i r im «mftm, it ansr fc« local, xotioMl, aatiooal* 
inUrMfeioMt itt litciini «c iaoludo mm eaiibliuitlon of tiMoo lovolt. 
Mf iovont 1/MiZ o<itei^c«M M]r Im 4if jEMranb ooeUI/ettlturol onvteon* 
Mate MeOtdiat eo^'l^^ loomifli^l loeofeioa or fete ji/MX fitnetioii ^ 
tafol^i. Diifteoac aoecoro. vac 4if|or«it feypot of ianovotioM My bo 
MffoKoakly ImpMtotf by tbo ooolol/oiaettrfti owrlroMwit. liioto My bo 
«tff«OMoo in tbo rato of ooeio/ooltiwol ohongo apont onvlroMMto. 

i^o CO, Clio coaptintley ,aad porviMivoaooa of Melat/cttlfeural onvlroMMito 
Cao Mil ab a laidc Of oyaCoMfetcv Oiivla^cal rvsoacoh) (KoUy and Krana* 
.b«rg).laaM» to bo aMsoaooa la this aootlM toad to^bo at « fairly 
•oaoral 1om1» but aco apMcliolaas iaportane. ThaM iooooo ebuld 
'toolMlos 

Whit Mcial/cuUural norao aad valuoo influanca knowladgo pro- 
doction and koovladg* utilisation in tho R/O&I oystM or 
•OAtorT In what Myo and vith what affecta? 

Vmf is R/MiZ pwosiVMl l»y tlMi raUvaat socltty or culture In 
tmtem of ttatust UgitiMeyp and Mppert? 

la tbo aociaty or calturo opM and raaponalva to innovation and 
cbaata? What klndaT 



«r« llM ««feMl W of 

ifeU9iM^jl»Km0m Arm ipny 

K ''^ ■ ' ' . ' ' *' 

lltefc mtm ciM MCWil eir potential eonM^MneM of tiMM prtsmirM 
' Ciw I/MI ayatMT 

. Sow 4ooo tbm n/MH oyocoa roopond to, inf luoaco or confront 
tlioio frossorM (vMrouo accopt)? 

Wm^ «lc«nioci«» Mvoor oppoirtuaUioo (wxUiia and ovtoido eha 
oyocaa ov aaetor) aro av^lablo eo K/D&x^ parooQMlT 

HlMfe l/DU MTMT op|K«riuaiLl«t w« AvuiUtU to pwsonMl ' 
firMi oikaite tbm tfyatw or Mct jr7 

' Miat MlatlVB otacttd do altom-.i^ rlBraars (in and out of 
t/Dtt) iia^r 

C. laonqwic Baviron— nt 

Iba prlpBtr charactariaties of an R/D&I oyatos or oactor't oeo- 
ttoaie mvirammnt ara tlia l«val» •eabillty (or rate of change) and 
avallahilifcjr of capital raaourcaa. K/D&I can oft«n ba quit* coatly 
a«i obtaintag Jaqaata capital to carry oHt all or rignificant 
aapaeta tlia K/MU pcocaasaa ia critical to the miccaaa of theaa 
proca^aaa (HMbut 1966* Kally aad Kranabarg 197S^ Manafiald 
I96i^ UftttaaCatn 1964)^^ 



Un» o$y0f§mM -99§u Mi M€U« «itk ttClMV &bvm4- 

pBit ayit<« for Inwirtwt' w»iUl. tlw eotta aai 

h m mfl% 9 «i wiMOL^ hummt t «r«-oftM iimeiiU to 4M«BaiM 
mtk •wy iMffM of a««n»oy dM to Um oCImi ommMocoMo fclat 

kofewMft invMtanot Md payoif Mi Cho nasorcaiattoo of 
i/DIX. pMMOMo. TlMM ime«rcatati«« mgm alto ofloetod hy th* 
aotmro of cbo l/MZ oyotM, ia thK tiMjr ok* ifkt^ for tka 
"ooft** Ci.o., social aad bahavioral) thaa fbr-cha "hard** 

tiM lasa and «ne«caiBCl'a« do vary for dlffarant fliaaoa 
of iaaowatSflii procoaaaa aad for dif favanfc tjrpaa of lefMvaeioaa, 
l/BU doaa aaa». la tanatal, to ba wra dteaotly affaotad by 
•aoarai Maoeaie eoadltlcma chaa odipr aora pradietabla atad 
timlf lannataMit opportuaUlaa (t^«., capUeatloavOf axiating 
aftivltioaKCbariiia. 1967). Oo tha otfiar hand, it ta atao avl- 
daat R/Mjt Haa Had aail will continia to Iwaa a algnifiaaat 
poaitiwt iavaat oa aeaooaiic coaditlooa. Claarly, ptm aaad only 
lotok ilt dawarofod aad iaaa davalopad eouatrias to alioir tikat 
laaevatloa 4oaa eontributa at aoaa point la tlat to aconoale 
dawitopaant. Attaapta, howevar, to link iiaiovation la ita 
broadaot eootaxt (i.a., social and tadnolotlcal) to aeonoaic 
S«oMth haws wnriad grsscly In thslr rasults (l.a.» frba 2 to 87X 
of Off) (Oaaiaon 1969, Jortsnsao and Grillehss 1967, Mansflald 
1972, Solow 1957). Ivan In tlnss of sansral acoaoaie prosperity 
and aaataiaad grovth, capital doaa not nscaaaarlly flow 
"iaatara^** into R/MX activitias. Ratbar, fvadiat for R/D&I 
g iaa r a ll y eoaaa f roa oatslde tha K/MI ayat«a or aaetior (Kally 
aad Knasbart 1975). Yha act of Umumt lawolvod ia fimdlng is of 
•affieiaBt iaporMica» lioaavar, that it viU ba daait with 
aaparataly ia Sactioa VZX. 8oae illoatratitra iasuss daaling with 
aMi tMMiral ac owog ^c conditioos ara as foltowa: 



mmt U the $MU 9A tiM tmfi momv <of • eeuatr^) in h/amrml 
•ad gm tim m^m §mnA hf thm R/OU ^ytmjm pLrtimtlwrt 

r^-'-'iihM U 19m d«vttlopMat p«u«ni of tha host •eotumf (t,;\ vidi 
or poor AMiont laiiwCrUl/Mn-iadaotvUls alMi or Wnow 
lMo«4 oeoMvi loooor dovolopod oonacrr or dovotopod\ 

"'ooimkry)T -■■*■ . • ■■ . \ 

Vy*!ff^ 1*^^ of priorUy glvm to R/fiU In tho poblie dnd 

<)*tK0J prlwto ooctoro of tbo oeoiMMqr vithlo t^o portiouUr 
'^•^^ Motor oorvod by tho t/MX ajritoa? Do tho lovoU of \ 
^ priority wry' OMQt tho funetiim If so, with 

i*ot offMt on ft/Ml? 

■■■ ^- • 

What ' to tiMr ovorall lovol of oxpondituroa ia tho aoctor aorvod 
hy tho R/DS2 ayato«r 

\ 

To vhat Mctont ia tho t/OU ayatoa vttlnarablo to ahort torn 

and/or long tont fluctootiona ia tho gaiiaral.or aoctoral 
acooonjtf Vhat prtparationa or roaponaoo iooa tho RA»fcI 
ayatoH naka in roUtion to oconoaie f InetuotionaT 

D. Knowlodao/Tochnoiofcy Environ— nt 

Hhila it ia obirloua that an R/D&I ayatoa and Its inatitutiona 
ara dopondont upon aviiilabla knovladge/tachnology, the linking 
prOeaaaoa botwcon knowladge/technology and Innovation aro not 
at all obviooti and, Indood, havo baon tha aubjoct of aach dabata. 
In tho laat twwity yaara, for oxaaplo, it haa bacoiM coaaon to 
link tho probloaa of national davolopaont in davoloplng countrlea 
with tha dovoiopaant of an Indigonoua acloneo capability (ShilU 
..MS). Wth tha dovalopawit of a aclonca capability, howovor, 
aatioaat dovolp p ai a t haa not '*naturally» roaulted, at loaot not 
to a lewl coaaidarad aecoptabla to national policy aakora. 



•tlylat attta # Umi » »t rtMu » af lliiim mUam. iHUdi 

ttimtt »m. ■ w wm , it f atio Itiinft sImw tiMt i 
«b«t«» aivinMi m«4mw m ^ MMtt th« 4Mwl^«g MtiiM 

of MtMCifi« IM MHMlOgtM^ appUMtiM, mi thMMS Of l/O&I 

o£ **«PPt«»rl«M** MehMioar MwrpM fnw thi. Imm. 
UCillsliit kitCmriMl aa^lysM, MrioM •tadlM im Amm 

both tiMt M MIA OfOtOM «MMIttM MOh Of Itt OM t&A" 

nolonr (fMeo BMp i9H. IWMiM m?), oatf thtt t/Ms 
io'komrily 4opM«Hit ttn ttm laMMfio^/t«dnol««r ■nilriiMMur 
(Bottollo 1973, IB M/Mmmuk iMttteto 19U, oo^: l^m and 
MttViio 1M»>. I« Mr oetMpe t» VMoliw diooo appttwttly 
ooomotlat iiy tri o H fiMiiwi, OiMoM aoA JoImmo 0973) 
m^yMd Ittiw^tM Miflrfloo aiiA laf oKMtite e^ilMB^ 
<l«i«l0p«Mic of ianovttloM nd ttm roMlutlon of todnieal 
probl«M la laditofcry aad found chat **thm ralatloaahip batwotM 
aelMW* aod iadsstrUl toehoolonr la aaco cai^laa than 
praviovalj aowaad by aichar oelMitUto or oconoaUta; 
ch«ro axiato a variocy of poCoaCial focM of iatmattotT 
(pp. 34-3S). thMofora, vhila haoolodga/tochnolosy 4oao 
eoatvibttto both diroetty aad iadlraecly to iaaovatioa, tho 
coaplaaity of this raUtloaahlp offoetlvaly pcoclttdao 
aalvaraal policiaa, pvacticoo aad procoduroo for facill- 
tatiag laaovatlaa, 

# 

SOBO iaportaat iaaue* ta aaslysias tho kaowlodgo/tocbnology on- « 
vt rn aai wr l a ol ada tho fiollowli«: 



Mi «M •! til* iMtoWMMMlaty kM«t 

Ms an di* fcMie ilMi^llMB «ai/«r .•mmk* Crmi lidLsli tht 

l/BU ayMM iMM let I rm wI aiti /f B to p l a f t IllMt mt% th* 
■Mi l — l it, bmMLmm, •Co., for tr«Mf«r of kMitUit*/ 
CMkMlatjr totiM iiMi»UMS» t/DU Mttton, t/MX 

•]r»t«M, l/lMiX iM«iC«kiOMT 

Mi liiieli ara moti llhy MCf Amom liOeli Metorat 

Hhat la tlM ataca af iawtopMot of tho B/DU ayatoBf Bow doas 
tkiM affoet fcha K/DU a/ataa'a MpaMUty Co iioatify, ' 
MUet aai «m p oeom i ally MloMat Inoalaita/taelioology 
fTM ockar l/Ofcl ayataMf 

l*ac ar« elM eoaparativo ■tatoa of iavalopMaft of Um kaovltdgo/ 
tacliMlogy tea i aMog cIm itf fMTMt B/OU fMctiomt Wlwc 
affMt ioaa tkia teva m tte ovacall kaovlaigo produce Ion/ 
kaowlaiga atiliaatlM flow of Innovation i«.g.: if cIm 
knovlodta/taduwiogy of davelopmnfc is aitnifieancly tm 
aopUaticacod ttea eh« knowlodta/caehaology tea* rolovont 
to I np l — D t stion/tttllination)? 

Bow faaoiblo i« tochaologlcal forecaatii«t To ahat oxtont 1« it 
ioM (and liow) by tha B/MI ayatan aod Ito institutions? 

B. IW Csitiiai Tnntnm 

To t/ntM M aadaratanding of tMm cauaal toxtura of the R/D&l ,tys> 



to pigftlwaiig U mm t M ti tM i to |#tto frttotot, tto towl Mi 

ikto «f tkm taMtoii^KMfeMlMf ■■■iwlty OtftUy «ai 
If 11). 



fWMiKtol 1«M*M ftttotad Co CiM 



to ^lH l w^ ^i i ^ /^ ■ rtw^oI <^^y 
bMto itocif ItoM/tMfeMM tow cto K/MA «y»t«i 



itt kaowtoiet/CMtootoBr Utoly Co Ml. aUti to tlw imaM* 
«kto' tocm l|i - - 




to thmm «CM«)t Xf m«» liqp mcT to* «raM toM miM^ly 
owMTloolMd 0r to ttoy WfM i Mt « tocfc of MotoMl «Me«m? 

4mm mi iMS tb* l/MS Bytm met to imfhmmm tto dMoIopMOt 
«f MtovMt lnwwtoit«/tednotfl«r «tMst 

Mat «T» cto Mtottoaslilps totwMi motom of poUtleal ^t—mtrmt 
Mi tot«t» ntttUcocy •ad policy Mktog Institutlona? Aro 
tbmf aaajr o« fwT CoafcraUaoi or iiffiioo? Stabto or iyiiMlc? 

MMt aio eh* poteneiAl (or lOotorlail) ffonMtmocog of oucli praasuros 

il foUotoa, ratitUKIona aai Uiml ' 



Ma, to«a baaa or mi^t to too roapaMaa of tiia B/DU ayata* 
to ttoao proaaoroaT 



To «*M oMoitt to aBeoe lc cooitotooo aftoec tosal/poUtieal 
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to liMfe 



If MtMttfie Mi 

u it 



i» UHic of 



tlM — fortol 



t/Ml, for 



mat 



VMM follMV elM iMorai 
■/Mdtoai ito 




feoro 



horoia 'am tfiroetod ac «a 
elM t/ou wfttm Itm 

mUM^ to •mmm ttmm immm wtU <mty 

•bio. ll»>0«Ml if tkO iOMMO 




to fioclleo- 

tCoolf vlth 
roUvMt to 




«v« «ot totaXh 



it- 



am) 



mmk (IfiT) 
U InAlottttd la pMC by 



•cat* 0f MlUbocafetoii niatliv ■ajgromn (•• pwMi^. 

esMt«r 4iff«miAtiM «M tilth dit Mmnlty 

•f MvirnMintjt 4MMdt, with m M# Uwt •€ iitti«r>ti«i 
tnqfHv94 CO krlat t(«MlMr cImm 4UiumltUud mitg. Xac^«. 
ClM mB Mra^liM tlir«Hi#i lacogractw e«OM teeciMa 

CMM» MiA tacotraciw UfutmMm, — m11 m tteMgh • mm 
and cminmting «o4» of eMifUoc-f«Mlvli« feoluiviar. 



Tfca woirk of tawrmat «Ad Lorsch mi oclMr* (!Dmtcm,*mtnm aai 
tcallMr mi, and VooAmg& 19U), ch«r«for«. li^aicos bocli k» 
laporcaae* of oiiplietcy addrOoali« wwiroiHwncal iMua*. «^ 
chM Ck*r« i« imluabU tofdnaaon Co Iw foliMd ovwi if tlio 
iotuos fwc c«i^»l«coly TCoolvablo. 
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',-■3 

■m 





:f . '•'■m:7r """^i^ that 

'; tl>^]:fl«««itt^ the 

^ ^^^ei4^'j||!^r;^^^«rior^ and moftm , ««ip©rt«nely, tends . to 

■ iii '^^^libB^lrill*' 'iMttt^^ the • 



i, mad Ksreh and Sinon 1958). 

litt|t^Np;|||^^ of 

*^^^Pi** '-iW^^' J^^ K^^f^^B^^ ±» *■ ^V0ifiH:.0t_ -the . 



WMp. 



mm 



MM 
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•y»t«M h«v« latr^dvQtory, tx*mttt<enml and mktm ^phaseft of deval- 
Th— phasM could be dtiaraet«dLsed ii foilows:* ^ 



^> ittttfodttctory Phw " Systa* linkaga, eoordiuatloa and overall' 
m ii g— i»n t And d'treetioa vtm not defined* There ere algnificent/ 
gepe la^tlie syetea^ Knowledge/tectmolosy/ dba Inetittttlonel besesoer^ 
mderdevelep^d*^ The ettent lend givm to vnrlaoe R/dfil fimietlcm^ls 
luieiivtt end unbelenced* Issues end concerns/ ere locelised rather 
then et e eyetem level* 

2> Tteneition Hieee^ jb^tltutiooel linkfi^g^ coordlnetlon, end 



Geps In 0ie>ystem be^i 



evident over 



:ree8£ngly defined* 
There ere isore n 



eetiftliMied instltntipns end et l^t e^/ identifiable kmnrl 



Iftevee ^iia^/cwcm^ as syatentc ^ 

o j 

Sm not y«t cejpeb^e^of xoore than minimal 



to recdgnize cmfti 
tJian locals bat the 4ylBtm 



3> Meliure l^haae -/there are (vhere flee^d end epl^ropriete) system 
^UAluiges^ ^coordii^ti^^ overell j^negi 



deveXof>ed/cK»hexsent: knowtedge/techi 



p^ti^mBl beilea*. Their«t ie e helWAc^e in ^he level of deve^< 
Rjfm l^ibUons (i.e,, no. aignilBlcen^ rBapa''}* 5h* syrft^ 



ht end. ditection, .e« 

lit 



11 




I 



|wi .^oiJpljJt ,|jBftly '^i^har > 4'I;;k/W' 



r^teni will ix^Avttmhty 




»e«nittg >yiit<wi; aa titration aust be tuB^]»tood 
in diffev^t #«ctots md la dlfferrat contexts* 

:V^jr|-;S;5'..'' " ....... . . . - 




.«NQf be ii»re dl6seiy Xiiiked thildi social service R/D&I 



^^llpgl^ tbe 'i^it^ni^ Md issue;^ questioiis whicb folloir are of - ^ 
ctdtieial 'llnpHMirtefiee^ ire mis;t i|cee|^ in'atlpd^ that not 

#ff^<^ly;^«o^ dlffe^^ 
(fiogers et 4i i976X With this In mind, soma 




l^f|!9iif;^^e^^ of the R/p&X tysteiii 




If " 
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4i««loiiwt Uvttl of it9 Mceor? 
Ar« Ch« d«v«lopMi>t: Uv*As of eh* l/DM fimctiyM wlthla « purtleuln 

1/DU fimeeim In oi^r K/U^ S7»t»^ 
<or could) int«r«e.e? 



am do dif^rracM la l«»ftIs-^of dmlo^iiai iavact^^t^ iiitiractloa 
- "^ii*^ eh* K/D&I aypt^ ood tf — ctorl l»iaM««t g/iifcr «y.t.^ 
1>itw^ i/DMC functiotifl >£ti»iA « i^i^ 
difi^wieM af fM^fe eitt flow of imv9(ti»fitbm^^ 



«^ ayktiM^ildinft a erttical MHid of tho R/Dfij 

«]!^t«Bi?^^ ^^^^^^^^ 

Itow i b«l«iic« l»efn BiaintAiiwd ^mmg ib^$ya£o^ 

fttnetion^ In tmxm of iwbpor tiwimU 

■ -''^'^iS^i*^** ■ ■'^'^'f*' currwMilyiiiioid for 



1:1?;:,: • xolo In ,, 

oreiiwCr««i£np feU ^fteii, to' fill "gap.*? balanca th« rata 
of davalfli*ank awnft^^^ la thara currantly. 




^ratanrluivn tor;: 

tbaaa.Madnniaiiiat 



p ) 
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•f thm ela»/Mtar«t ion effects on: syscea operatioa «f f ttctlveiiess ; 
4*llii««Cion of UmMs; Mtabllthiiiene of prioirities; 
IfWtiettCioMllMtiott of Che K/D&I systea; acceptsnce of the 
m/MX eystea end its outputs within the sector; etc. 



B> Cnticet f^tm ^ the BevelopiMiiit of Symtmm 

'thtte UXt «• Iwvn looked at^hiatorical deimlppMnt fron a general 
|tepd-btti«h j^pectiw^^ is i^ually laportant to kaow about and 
llf'If'P'^ :l«pact of -the none' .specific hlstteieal events ^ch 
iHlil^^^ ^'^^^^^^ in influencing the devetoppaent of the specific 
^0^^^^:!^^^^^ en t/DM systea. Sw||»»itical evente nay 
0i»m,.i»mckiA .aystea in a .variety H' ways -■ - e.g.i 

I n fl^i e n e ing the wijcir ea^taaes.or foci of the system; inereAsing or 
||Kc^i^|Ai«^^^^^i^ systeai capabilities; establishing patterns, 

siqpportiioqi' or-- btocklt^ systea 
llftfe^^ .i^-.ijnUm 4evelop«ent; influencing the relative ratea of 

develepaeid: of the systoai^s R/O&t functions (and thus the "balance** 
^:iii|(^:^tlieee'f^ 



,, li^tfleel atudies of eriticai events in R/O&I have typicelty been 
. Wnttfdl t« analyse* of specific innovations » rather than RfUfkl systems. 
* atudtes CXrr iteseareh Institute 1968, and Isenson 1967) deelt 

|'- :jy y€iog>.^ Ilwe itwceetly, Batt*lle (1973) included ''nontechnical" 

^|||W|||||||||;^ «^iJliil?^:iwiova«ions/'^^^ 

^iiiiii*^^Ji|i>^ i::,o^|rative: ::|esea^ -' ; 

^"'i^ii|i^ishiBent...-o*^ 



i^W^^WMM^^f^^if'*'- ^ ^fim;^* t^cotdkt and, a ^ 
*nlSSiiiii!^^iiite«^'''«^^ effects of'4e«obiUse.^ 

'•H*ly»tf. ,„ Hiwkover. ferttiiial' ■ ' 
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' '. ■■■■■ 




«ndt fHini<!%l mat* eaaftdwMd in elw BatUlU «fc«dy 

111* Hbenm stodtM, pareteolarly Ch* Bir:««lle mtaigy, am wll m ttM 
•M^s-Ce.T. 8«^^ and hUtcNrlMl n»ljmm (c.f. itorlMNi 

of iaao«iei«» in indovtry, Indleaca fcte l«portaiie« of critical 
•w*m» Jm It/ms^ mf»tmm Mmlo t m at . r»o« «iiM« MMlyacc «• can 
cofKlltida tliat an aMi^natlon of critical avmta Inelndas mt only 
4a»ai op »> wt> in cIm •cimtif Ici*^ and tndmolosleal atato-of-tlM-arta , 
ftMt aliw^ at laaat iMtittttionai ( local* political, 

. aal: fConofiC:;Cftn^ii«sy^dW»top^^ 



3L. aaatittttibna Batablitfiad lot Diaaotaltliahad) 



IfliMt triya^ m^^^ Vrofl^ or or 

aeadiiix^ ipbic^^ ^tiip fiiiietiwftt Ikw telil^i 

^^^^ 



It 



What lam fcava aigniflciiU:ly affaetM tlw dwfiOdpiatt^ 

y ^^^^^^ Vf^*^ *^^^^ 

--rv'Sont. I^I^Mral, ^•tat«*.|^e«l>t.:. .Zn^:«liat; wiqra 'liav«\8tteh''.l)ml-e|i|ip|| 
•;■ ;-:;twir^/i^ wit|i|«liat'affaetr - ■ • 



. ..... , 



.p--Vf^tieai;:: 



ti|^|i||Mlle W«hti':lMi^;«i«ii4^ R/D6l.,aystan ovar 

'l^^^^$0ip^»a)^ 'aiffi'iftei^;' dint^, h««« tbara lioan in 
i^|^|Mie«it ' l&,^lp|;|,^ottt":' eho politieal «otttfxr 'Haa 
i^|H^||ta«/..iil«t';a^ pai^tlactt of ^«liiaaaiiid|^i; 
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HlMt liM Wm tiM |wtt«ro o£ .lg»if leant developwnts la tiM •tac*- 
of.tli«.«rt«7 nmrm thm d«v«lome« bMa r«Utlv«ly tvOdmn or 
•»<l»4t M«Jor •tngl. d«v»loiw«t» or lncr«i«it«l davrflop- 
MBts? What affacts hava thaaa davalopaNoita bad? 



What haa baan tha lavat of funding for tha »/DM ayatam? StablUty? 
Ifcat hava l)aan tha Mjor aourcaa of funding? What hava tha. - 
nignlf leant •yanta in funding baan? What ia^tact hava thaaa 
had on R/D&i? 

Critical avanta in all of thaaa araaa nay^ ba aaen aa an "Input'^ to tha 
niBSa ayataai idiich hava h^ aoma aigntlflcaat Cthougb of couraa not 
axeluaiva) af^aae on datarirttalng tha idioayncratlc natura and charae- 
~xar!^tie« of tha R/&&I a'yatan both aa It cuiyantly axlata and aa It 
«ay Aiciat ia tha fntura. Wa My alao aak: 

Hava «ia\caritie>l avanta l»a^ tha atata of tha E/DM 

aya^'A davalopMnt - and i£ not, what haa baan the af fact on 

■ tha = a''y«tafli?. ; * ;■. 



w 
II. 



I 



m . IMOTITPTIOKAL MASK (WETWOBg oy PISTITIITIOIIS) 

to E/0« systM !• fw««lly c<«poMd of • wrlety of instltutlooo 
»»hlch, looMljr or col>«rwitly, fbn « notwork of ln«tltotlop.. tUm, 
«• irtU »«it to ««MiM tho iMtltutlowii bM« fro. tw powpoctivw. 
Fir«e, iM want to look at tho instlttttioM thmMlvM in ton* of 
tbolr dlf foroatiatioik; what tho Inatltutlonal xoUm of th« eon- 
•titu»t lii.titutlon. aro within tb. R/MI wyfm; and thair 
«hanict«rl.tlc. Sacond, wa will w«»t to know h^ j tha.a ln.tltution. 
ara Intatratpd to font a ".y.ta.%- what la tha .r.ta« conflgnratioo 
of R/Dil function.; how th.- Inatitutlon^ ara liakad togathar; what 
a?a tha chaMctarlatlc of tha .y.ta- .tmctura <Ungrl.h, at al 1972). 

Tha i>ar.|>aetliw. of dlffarantlatlon and Intasratlon with which wa will 
vlaw Inatltutlonal baaaa hava typically baan «ppliad to Itttra- 
inatltutlonal iMu... Lawr«ica and Lor.ch (1967) » by con.ldarlng tha 
aystawlc propartla. of organlMtlon.. hava axtandad than c«c.pu 
auch that thay ara reUvaat to lntar-ln.tltutlonal Imum. 

Dlff*rantl.tlon. Wwranca and Lor.ch contand. la not only tha .agMn- 
l^loo of function, or ta.k. and .paclaUaation of knowladga. but alao 
ra.u|t. in dlffaranca. la goal., .tructurM «id .tyla. of oparatlon, 
raaultlng In dlflarancM la tha cognittva and a«>tlonal oriantatlon 
of w^bar. aawng aagnuitad gro-|p..or organisation.. Ih... diffarnea. 
tand to craaea dlfflaultt.. fdr intagration or "the quality of ^ 
•t§ta of colldjoratlon .»ing dapartMnt. that ara raquirad to achiava 
unity of affort by i:h< draand. of tha anvi . nent" (p. 11).* 
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IK of dtftmtmtSMtUmt tiMinifdre, im mn emcanukl with <tet«r> 

Ij . ac tMst tlM followiiis eteraet«ri«tic« (F^ahaad and Gilmr 

LmrrMca and iMTseb, and Sttbaastein at al. 1969). 

j^^; 1) WMKhmx of coBstitiMint Inatltutlons 

2) functional tolas (division of labor> both on an 
iatra-lnatlttttl<mal and intar-lnstltutlonal basis. 

■ ■ ■ ^ ' ■ 

3) nAtntjB mod f fwcjuficity of gomU^ 

A) struetura as indlcatad by a) slsa, b) shape 
(i»a.» dagre« of fonaallzation of authority, 
rawards and aklll, span of control, locus of 
fonml ai'chorlty, ate.) 

5) stylo of operation as Indlcatad by Internal procaasos 
^l>ion naklng, coonunlcation, authority ,~ coopara- 
tioa, ate. 

J for Integration we are concerned with the quality of cctHaboration 

Institutions in the R/DM system as well .03 R/Dil instl- 

^ tutlons and fehei' corresponding envlronmaots, and the factors affecting 

'^^^Hty of collaboration (I.e.; decision naklng processes, com- 
|; sitnlcatiott processes, authority/status relatl<mshlps, llidiing omChanlsois 

and conflict resolution) (Lawrence and Lorsch, Rubensteln at al 1969 
f aa* Scbaln 1968). ' 

■'-^Bko^^ lirmliMis • variety pf institutions vfhlch fora thm 

:pi|];iii|jtitutioAat^basa.of^ t^ U will be important to Identify 

liiypliillKia lasf^itiitiawna. '; Sara,, soow''' important issues could be:'' 

^m^^^s^ ..• . ,^ 

■A(:n-^n:.v...a(iiiii*i 



liMt iaseittttioiM asm involve in tkm ft/O&l •ystM? 



Arm thmyt publl«/pcivac«; profit /npt-for-proCU; f^ral/state/ 
ioMl govwrfMnt; unlwirsiClM/indii«Crles/prof«a«lonal 
association; ate. 

m« lastlttttional K olas Within ths R/P&I Sirstat 

Us will want, to knov what rolas tha various itistitutioos hava within 
tha 9/Ml systam. Som iaportant Issuas could ba: 

• - ■ 

To i*at axtant do eha^ institutions apaeialtsa in particular R/O&l 
^fanerroni (aTft.: rasaarch, dissaidnation, atc.)t Which 

iBstitatioosT Which R/O&I functions (or coitfblnations of R/O&I 

fuacciotti^r ' ' 

What ara tha r^las of tha various institutions»in relation to ths 
K/MX systsa as s whola, to othmr institutions of tha R/D&I 
systsa, to othar ralavant institutions and systaas in tha 
anvironsMnt of tha R/D&I systsn (;$,t what is tha rola of a 
govmnmmnt agency which is part of tha ovarall R/O&l systwOt 

Do tha institutions ssrva only (or primarily) tha spacific sector 

(e.g.: public schools, NIE, dr ths federally sponsored R&D labs, 
in the education sector)? Or are they ssc tor -spanning, 
institutions which serve several sectors (e.?.: i«SF, IBM, many 
RCD organisations, book publishers)? What the level of 
their eaaMitMnt to the sector, and why? 

€. Structara and gtvla of Operatio n of Wicuttfln. 

;. Wa will alao wisnt to asuaina tha chsracteristics of the institutions 
of tha l/D&I,systaa« Bona Inportant iaaues could hmi 



iatWMl MrvetttrM^ of t»m iMCttuei^NM (ia frwm of 
ttrtf eottflgMrafctoa, lat«gr«et«i, c«iewiU«iti«», 

•r. tteix iot«rMl pracMM. of 4ocl.loo mkia,. cp«iicotloo, 
««>ciMnty/st«t»s, eooporation. otcT 



S 



Mt^t tto tboir siMo, •t«eu«. roooure*., «p«rl«ieoT 

Wliw a» th.tr Uv^l. of mturtloo mid f ch«olo,u.l «vW.tlc«tioo: 

Hh^ aro tholr rang., of product*. someM. otc.t 

A» «• aot^ la Oiaptor Om« tbo varioM R/OU fuaetioiio my bo 
Sroupod or eliistMMd tofathor la a varloty of - .ad tliay 
mf hm^ovp^ or elaatorod toiotiior la'dtffkrlag •truetural coa- 
flgaralloM la or aoroM dlff«ro«t*laatieutloii. wlthla tho mm 
1/M4 aaocpr or aeroaa dlfforlat Mt'l a«:tor..., som laportit^ 
iatttoa cottld bo: ' . ' 

U Miat for. aro tlio E/OM ftmcfeloaa claotorod totothor (o.g.: Ua- 
aarity, parol lollm, loaplng/eootlguoua, eoatlaiilty/gaps, 
rodimdaaey>? 

mioh 1/^ fuactloaa ar* cltwtorad tofathor? 

Ifliit dif foranaaa la tlM abovo aro thoro acroas Inatltutloo. irtthta th. 



Axm thm UakagMt •troat or wMk, pmmmtmt or ohort tmt 
itahlm or vMtabloT IftroeC or rU tottr— diary lastl- 
ttttioBo^phantww/ooQoclotiOBot 

Aro tho UakMttm f mmI or cteougli lafoxMl rwiiilf tXw 
and colUbocotlont 

Aro tho liakatoo eootrallMd or dif ftMot 

Vhot aro ttm ayotaB's proeosooo for doclaioii aaldtit Md 

pfinnti atloat 

Uhat la tha nacnra of autliority aad atatna la tbm liaieaga 
\ proeaaaT . 

\ ' ■ ' . ' y 

Mnkaaa Utruetitraa aad ffy^jy^flnt 

i ^ - 

Boir do tb«]r norfct 

Mho eootfolo thMit ' 

■tra, fimaoaa «oii]d dpply botti to tlM 'Wulaclaa*' of 
laoUtittlotta tbt ayataa ^d Co cha iMNmdarlaa** 



III;- 



U tbm I/MI mr^tm m opm qrscM {m chat 

nlmtm Muiilgr* coll<bor»f , ttCc.) or • eloMd 
«h«t Umam «f ''curf md Mtono^ fMqa«atly and 
•txoagly arl4«)t 



.■fttw (so 



An chMM **boaad«r]r 



eoBf licet 



eoadltlMa'* find (•.§. : by l«vs by • 
i-ladM histocy) or vwrlablot 



•ystoa'o proeoMo* for rooolvlim lacor-lnatittttioaal 



i: 

Si;: 



Ar» tho osistiiif UnkagM fuaetloMl or dysfitiietloaalt 

Do tlioy to romtlc fa eoordiafttion; coopor«tion» eonfliec, 
or olivly Ijwk of syotoa eoordlaatloaT 



ilk: A: 

IP- 



Aro thoro (or hsvo ehore boon) **Joliie -Ttr-frt" Vrmgii—iittT 
latwooB what Inoei' Lon*? ntth vhat roooXta (aad «l«y)T 

y, Cbaraetoriatica of R/&tl 8wta« Stgogt^* 

l^ iilU wMit CO omsiao ir«rioti8 eharaecoriacier of tho X/MX ayatta'a 
•iriiftttK*. ^toAo laportane laattaa eottld bo: 



\ 



M t3m ntMliZf 9t *h»»m eonflsitratiOBa ovor timi ^ It itiiaeabl«» 
9mm: eottflgiKat iooa ehaaaad in iroaponaa to cha 
d««oto|p«iital idiaaaa of tha M/mi ayataa. of tha t/OfZ fim«i:ioa(a) 
la|^l¥ai» oMf feha fttrcleular * 
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af a«¥tt: 



''vUibla'* (kaoM) to rat«wa^ rMretet wltbta 



Z* eh* •CMMtttTAt vomlHtfumttm of B/ou fuMfciowii ««iMtt»tiMi oi 
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Ik' 




... 



'!i^90B0ihmiaA '^»#tft^«» 4t ' Chit .'Metor, tyitfn^ wi^. ' iMJcttutibaal - liirvU, 



l^mi ttMt ^tk4tj^ttBtKt goals » ;^tjlciM' antf 



wiii^ W i^lMe^sf iV«Cc«. ind Us eoiaytlrucat 'lilktltutioni. 



m 
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t/MrX fuoetion? J ' 



54 V 



.'{tttot is tiM orpalMtioMl ov syscM l«v«l aoiicL«s <•.«. : 



Unmyoi aovaruMiie; leiwl trltkiii «a 

^^^^ .JU^^^W^^^^^'^^ 



4"' ! Ci 



.4; 



WbiU'kim» of ftnatitutioM aio involved ptOtl^t/f^lvrnfi 
^wMTi^tyi proflt/noffoc-profifc; otc.)' 



^ Mr 



tftlte iii(piift«.^fiett ,cW«ha.t]d b« at etched eo tlta iipecffic sourcit of 

^ ^^9 policy 0t •tr«r*g3r (e.g*: statiit^ Imt^ttimcf ot mftm^ 



ASt 



>;.: 



flpjfitfptonc of t<wU, iMllcUs and «trfttll^i«# io of 
^ctt.' F»ircli«r, eho Ipoiitotit of gooli, ^Ueios, ittir^^lio^^^ is 4yiuMie 
t». duf BeiiM that it way vary and elianfe^ 0^ 

eo(u|*^ts, aa^ tho hnowUdt* bM« chmitay, aa aoeton^ HMda ehatigo, «a 

K/MI; Ifuitltatioiia ehango, oterV(c*f v lUts «nd Kah^ 19^^ Karch 
m4 SjimoR IfSSy * Thuai soiw iaportant laouds cou^ Imi; 



lAta^ ia jMw contane of goala, policies , attategioa? How do thay 
/ differ acroas tha R/DSiZ fiint Lions? 



Z ^^tv ^ i^Si* twiiciaa stratagloa raUtad to Identlfiad iweds? 




silll^ attatasi^a ;affiact«^ by .'the dif faring 



' - 81 - 

Mhmt It th» iae«iid«4 iap^et of to*U, polieittt, atMUgUat Uhat 
It clui !'s«c<md«ry" or "indlvt et" lapact? 

Airo tht vttrioua foala, i»olieit« and atratogiot coopatibl* or 

inco«q;»aeibU In tonui of tho R/biu aysteti at a vholo and /or in 
CaroM of apaclflc R/O&I fuituttlMia or organlaationa? 

What it cha relatlvt laifortanee Lc fha R/D&I aystaoi and itt 

inttlttttiont of the variout goalt* policies » strategies? 

HoM do changes in the oontext (e.g. : eaergance or decline of 

ins titut loins; ehan^s in th« knovledge/ technology basei ^c.) 
affect goals, policies, strategies (in teras of relevance, . 
feasibility, diaages in the goals/policles/strategies 
theaselvss, etc.)t 



C. Aspects 

ClvpT that «e know 'the source and content of relevant goals, polidea 
and :.tratnl««* there Are still a noidier of rfi.ices of these that will 
aignlf Icantly influence the Inpact On the R. . systen. 
These aspects are very nuch related %o characteristics which are dis- 
cussed at length in the Management by Objective (c.f., Ordlone 1965> 
and general nanageMnt literature (c.f., Drucker 1973, Chapter 9). 

Scope — What are the funding requiresMrats end conmltaents? What 

,'wnctlons are Involved? What Institutions, other sectors, 
other »/DliI systeas are lovolved directly or Indirectly? 
Miat are the personnel/knowledge/technology requlrenents? 

Tlae frane — la the time fraae ^ong or short; realiatlc or 
. , unreaXiatlc? ' * 



FiMslkiUty — Cm goals ,H astalMd or pq|HoiM Md iCvototiM 
iaploMModf ¥^t ehaatM roquirwdT 

nudhiUtf^ Cm ro^oirod dwgC^.aado tft ^ B/O&lf oyoua? 
y^vlMt eoatr meh i*«t offoetftr Ihidor eoodltioMT 
1 By vhoat It cho roquirod lno«i«dt»/«MiMMlotar wraiUblo, or 
can It bo dovolopodT 

Clarity — Aro thO goolo, polielos, otrotogdLoo opoelfie and cloar, 
or vacuo? Aro fbmr eloar for dlff oronc rolovaat avdloacoaf 
Do dlf foroat iPolovaat aodioacoa i mdo r a ta ad thm difforoatljrf 

Stability /eontittuity — Aro SMla* polieloa» otratogloa rolatlvoly 
•tablo ovor t law, or do tiioy cdungc and pblftf Ovar iiliat 
porloda of tlaoT In rolatioa to which aoureosT mth' what 
offecttt 

Difforonelal pttreopclons — Do various relavant audioocos havo 
sialUr or dissimilar fwreaptlotts «s to ths iwportanea, 
ralovanrv, fwasibility, tlM frsMs, Otc. of tho goalsr 
policias. strategiasT 

BaUnc* Art fCMilt, polieiM and ttrat^glM baUoced in tarns of: 
irelij^iva prloritiea; adurcet; tha varloua K/D&I fmictiona 
and inatitutloiia; ayata« and inscitutlcmar naada ralatad to 
lava i of Maturation; ate.? 

Cooqproalses To what excant are tho various soureaa wilting to 
Mlw cowfroiiiaos in ordar to ach >ra systaa balances; to 
orcbastrata the aysteai's activities, to llll gapa In the " 
ayste», otc? What nech^nisM and processea are uaed to 
roach auch co«pro«laoa? 

4iWrol^iatafieaa/eoa«rii«~ce — Aro tha goals, policies ii strategias 

iiprlll^^ tot the nacura of the 




; li ww f t ill- :'lii|^|iwMt|. tlwi ityf 4wlo > i> t r of th« 

iitftijMMtiMMIl/f^^ r«ioHVMi i«qttl««4 and avftllablt; 
Idit ■ocsial/etttfeiitftl^*^ lam 4M< ragulaciona; ate*? 
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Ad«iaUtr«eioa ( — n a g — w t) is • ftmefcloa of all ortMisatiou and 
•ysc«w» and Mich of thm tm—neh, litaratura and •spariaiicc- raUtiva 
t« tbia ftMaeion i« not uaiqna to ft/BU ayataaw. Waw'tl>alaaaj;j»r^ 
MMt N miaro CIm^ tha Tal«tivttl]r high dagraa of uncarcaiaty and 
eraatlirlty involwad in cha proeae««r-oe-inio«atlon vlLl impact adoia- 
iatrativo pvocaaaaa in «/Du ayatoM (Bright 1964, r tton and 
Goldhar* ad«. |970 and tofamaCaia 1968) . Mm will, of couraa, wane 
to f oeva o«ir aaalyaU on tha »/DM sy.tas in Utm of dascrihint tha 
asiating R/DM ayafcaa. in tatM of idantifying thoaa aapacta of 
ehnraetariatica of tha adidniatrativn procaaaaa function vhieh ara 
apaeific to R/OU: aystana, and in taraa ot datandning what adain- 
iatvativa tachnolegiaa cm or cannot hm traaaferrad fro* ona aactor 
to another. 

•Wa ahould alao nota h«ra that wa include both policy and oparational . 
lamiU. of adainUtration/aanttgaaNnt Within our understanding of tha 
adntniatratiim proeaaaas function. 

« 

Thar literature on advinist nation ia ^jite copious, both in.teiM of' 
ahear volume and in terns of Identifying and analyzing a large 
nuabar of aspects, characteristics and processes of sdninistration* 
Thus, ar^lyses will gan4.r'->lly need to be selective - but not nsager. 

A. tesoonslbilitiaa end Tasks 

There s^e nany responsibilities and tasks which aay hf part of th** 
administration function. These aey be (and are) idttntlfie 



lather then cita this literai:ure in •ietail, ve refer the relatively 
uniafor-ed nwlar to Urucker (1973). lofereoces in this section will* 
daai^lth ii«ia» thit are specific to R/O&X or seea to be different 
in l/D&l fron "jgai^al" adidniatration. 



•1 



• ••tmbliaiMmt ,#l poUey^ f 

pljnmifig md progri 
« MbitlMtion and allqMtioii of roaourcM 



- 4Mlgii, iiuitAli«Cioi*, opsratloo and aodiffcatlon of 
Mnagemiit «vk- wms 

aOt^VifftiOQ 

i«v t-*a#i^ Aroat of adnlaistrative responsibilitUs atid tacks. 

■ ♦ ■ '"^ 
jhi.^^ J^l^itt4»nt issuas could ba: 

Hho has the raiipooaiblllty? 

ttio actual pcrfoTM what aspocts ut the required teeks? 
Wuie skilla are naedad? 

■CMT aiid by whoa are resppiuilblliCles a i easka aaatgnad? 

At «lMt lawal vitkla tha ovt«alsatioa or in what part of ch^ ayatam 
«K« xtayooBibtlttle* and taaka locatad? 
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r :||ia^inif^ {19^ a dlaciiaaloii of the ia«»act of euparviaion on 

; .>#aup tiMimrt^ -la ft&o* 



Vfm irfMt daui AM 4«eiiutoM Md« m4 Mtkm tafMiT MMt ar« eh* 
«mtre«t of dataT UmC datr«« of tolUbilicy aad cortalnty cm 
ko OMvibMl CO ehl* 4«t«? 



Ada»istr«tlyo rolotlottoliipt involvo c|m orgaaiMtioiuilly basod intoc- 
Mttou tetHMa tht yrmoimi: of ao organiaatioa or iijratoM. Hhilo 
adadaftaeratiw xalatloaafcipa ar« daflnad la rolatioo to orgaaisafeiooal 
rolos» eaalw. raloa. ate. (aad ara oaudlly aadaratood to ba **fortMilis«id*< 
adteinUtratiwi ralatioaabipa mmy vary in tarms of elarity and pranlaaaaaa, 
caaMmaaaa of oodaratiiadins bat«iaaa tha partlaa !nvolifad, dagroa of 
icnaallaation, ate. FurtlMr, atcaatloa auat be giy/m to cha Intarparaooal^ 
lttCargrott|i raUtiotiabtpa batwaan the pareiaa invoivad in an adainlttrattim 
raln toaahip.* Wa do not ineluda bora intarornaalsatloiial ralatiooAlpa 
•a (tbou^ chara aay be aooa overlap), aa tbla la pare> of tha lasticutiona 
baaa faatur . . 

SoMi Ivport .t iesuet rould b«: 

Mhat ie tha level of adalnlttraiive relatlocuhipa under conaidera- 

ticn, (I.e., at ia<'eriV4tioiial, national, syeten, Inati^ur loaal, 
intra- l.-stitutiona- 1 tvel)? (c.f. losenbloooi 1975) 

What type oi organi? tcion or organisa clonal unlc la involved, (e.g.: 
federal agency, a private busloees. an acadlraic Inatitutlon, 
a regional lab, a cooraittee, a task torcfs, etc.)? 

What la the mode of the adninistrative relatlooahip (e.g.: line- 
staff, liaison, natrlx, etc.)? 

tfhat la the foraal nature ~f the relatlonahip, (e.g.: I gal, 
aatbority, voloattary, consultative, adviaory, etc.)? 



«S«a rarrsl* (1972), 



- •? 



tte iMmepmnmml (tAUrtroMp «iMur«ec«riattet of thm nUtion- 
(••••I «olUi«r«cion, co^Utiwt» e«i£liet dMrlMitie, 
ttMim/»^Uimm, (tttb«MUto M ml, IH9) 

«• Bay mmim tOm Mim ini utttim fvnetion la tmtm of its ctiar«et«r- 
UtUt mm • mymtm Ummlt, Som impoetmmt Imm mr—m could bo: 



To i*oe oxtont is tlio nd^nlstrotlv* ■yst«B eontrolizod or doeoneral- 
laodt Is this mrptoftlmtm or InapproiirlJieo la t«» of tho 
lovol of •ystoM iaturoetoa, tho oaturo of tho totka involvod, 
tho aaturo aad nmdm of opoelfic R/D&l fuactloas, otc.T (Kubon- 
stola aad ludnor 1M3) 

To idiae oxtoat la tho adidoistratltrt •yttmm faraallsod by nil««, 
roaMlotlooft, policloo, procoduro aanualc, otc? (Sago and 
Ailum 1970) 

1* tho adiUaiatrativa ayatoa a ralatlvoly adaptabla or Infiaxlblo 
(lubooatalo aad Radaor) t Part of tho odalnlatrativa ayat la? 
Undar idiat coodltiooa would adaptablUty bo aost aoeded? What 
coats would bo lavolvad in c^.snglng tfaa adalniatrativ* s'ystea 
(fiaaacial costs, syston disruption, loifs of roraonosl, stcO^ 

* * 

It.whsr ways and to what axtent is tho adainiatrativa aystea organ- 
ized by/dapoodaat >n apacialisatioas (in toras of typos of 
specialisation iwsoded within cho adaiaistrativa system; li^iact 
ooB th '- strucCuro of th« systea; spociallsod Managerial skills 
roquirod (Aadrows and Parria 1967) What types of speclall- - 
satlons? In what waya are such specialisations integrated with 



'■!rn«^Sr!!Lll!i'J?2tf°'' •*«««i«trativo systea charactariatics aee 
m»tUM aad Stalker (1961) aad laltaan at al. (1973). 



* 

' 99 «lM|gm*«*4 fvM Mdi otiMrt Wwt of {•ehaical 

MfhUUMttM !■ r«qttir«4 with tn^td to dM 41ff«roiit 
•f> claiimtloMt 

To i*«t MCottt an adfeUlatratlva rolaa, MUtiona, poUelaa, 
Mlaatioa of paMonaal, ou. politieiaa4 (i.o., affaetod by 
r»Utl«al d!rnMftca)f Hkat ara tke aooreaa of political 
4yMiea (•.§•( latarnai to tha ayatamt praaaura t»«9«i 
mvirnaaataDT 1^ ftmUm ara tha polltleal rfyaaalca 
wltbln tha ayatoMf In rafaranca to ifhat laatM>v" 

la tha atelalacratiifa ayatas raUtivaly adaptabla on Inflaxibia? 

Xa tha adalalatrativa ayataa ralativ«ly adaptibl* or inflaxlbla? 

(Kobaaatala and Kadnor) farta of tba adMlniatratlva ayataaT 
Uadar idiat cooditioaa nocld adaptiblllty ba aoat naadad? 
Miat coata would ba lavolvad la rhanglng tha adalr,.atrativa 
ayata«Cflnaaelal coata, ayataa dlaruptloa,. loss of pacaoanal, atc.)T 

* t 
In what waya and to idiat axtant 1* tha adniDistratlva ayatcn organisad 

by/diqpaiidaot upoo apacla ?:atloika (lir tam« of typaa of 

apoclallaation naadad tfith^n tha adiOnlscrativa aMnatertal . 

aklUa'raqutrad)? (Andrawa and Parrls 1967) ^Wiat typaa of > 

apadallsatioaa? In what ways are such apacialisatlona In- 

tagratc-d with or diss^ggratad fro aach othar? Uhat level of 

tachalcal aophiatlcation is requlrad trith ragard to tha 

dlffarent apacialisatlona T 

40 

D « Charactariatlea of Adainatr ■ « , 

Tha iadlvlduala idio ara tha adninlatrators biinR oartaln peraonal 
charactariatiaa to tha process of adaln: imaaz thoaa 

eharaetariatiea which oilght ba of partlcu. 'icpnce to K/D&i 

eoold ba Cha foUmriag: antMpaaaurahlp, ri i. panalty, Innovative- 
aa«i, titBi^tivity to cha^ga. I 



V 

fo t*«t •Mfut 4q tbm atelAUtraCoct of tkm it /Ml cystoi r«fi«ee 
tm— «h«rMC«rUtUt (K#||y and Krambwg 1975)* In wlilch 

OVIMlMtlOMr 

OMt tlM lapAcC of «ad/or iim4 for thasc eli«r««t«nsele« differ Mcord 
lot to ft/Mil fttactloM, diffMoafc orgMiMtloiu vichia tli« tystMi 
dtffotoot UwiU within ors«nlsntlon« . differitnt ImvlM of tyatMi 
Mturation, typo of Imiovntlott, otc. (ZaltMa ot ol. 1973) T 

Wue la cbe li^oct of ond/or nood for-otlior porsooal charaetor- 
istica of t/OftJ ayataa adadnistratora (o.t-: loadarahlp 
atyla: orclioatration, eolUboratlun, polltlcnl akllla)? * 
(Crutor and MarquU 1969, BlMworch 1970» and PoU and 
Apdr«%r8 t9M)? Ondor what conSitiona? in relation to what 
part* of tha •ystonT 

1. AdMnlatrativo Tothnlquaa 

Vartoua adainlafcrativo tochniquaa and muthuda ar« used to porfora 
tba adidnistrativa proca>»%a function (e.f. Bakor and Puund iyb4, 
BraadonUcrg 1966, Catron and Coldhar l')70 and Rubenstaln 19S7). 
Tbaao aiay differ bat ween >^ r-s, b«twr»<>n orsanisationa, according 
to taaka involved » etc. 'SoaMS iaiportaut issues xou Id be: 

a 

Mi«t a^mlaUtratlvtt techniques are eomoonly used in thm P/Wkl eyeteei? 
(Beker mad Pttitntf^ Cetron et el. 1967, end Souder 1973) How do 
the^ eo«pere with or differ from thoee used tn other R/D&X 
eyetene end eecto; 



Uv«t of R/D41 AjMitMi't MtorotiMi, Um 4iffmi« ft/OUK 
fuMtloM* tlie MCMV* of ciM fe^M tovolvti* oce.r. (Baklr 
•nl Tmuni, mad toiidor) 

/ 

Ilh«t oro thm cm^ULmm mitk bo I p or kl«i«r CIm •^plicabllltx/ 
ttookllUy of adaUiotVMtvt toohalfiMO ocjrooa dUiorMit 
MOtonT th i«Mt oxtoBC and Imw U o portlooUr todtal^M 
i4a«k to uoofttl ifl» OM ooeeor otoo wofol ia oaoehor oootort 
Xf ooe, likf AotT (lokor oai round, Soodor) 

C aro prntttuB, ■oehoalMw, dlMoalono of traosfor oad 
difCMloa of odBlaioeTOtivo toeluil^o- frr ^ om R/OU ~ 
•yotMi to onothorT 
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« 

1 t>M« i« • «ritiMl mBpmt any oraMlutitm or 

IMS. fiU «•« A»atmm «i« Vollmc .Hi NtlU 19M) ; 

Mi 2) U Mihly 4«p-d#«t <i« in — . «i.i,H «i .»oo» MM4mU 

Mi nitmiirtr 19M>. u u %Imo cUmc tte*. th« pcmomitl 
teM fMCMM !• « Uglily •m^Um f«keiir« - «m nkieli can and 
« .t Iw SMlyaad tnm « tfnrlaty of lataraeti^ p«r.p«:tl^. v. 



tn hr«MNl t«n», «« m» tha |iaraoanal baaa both aa a rwowrce 
input to tba R/Ml ajra^fa aai aa an oucput of tha ayat«». fro? 
tba raaourca Input pmKMpmotlm, m vlll mut to know at Uaat 
htm tlM paraawial teaa lapaeta tha ayitaa fa taxM of: tur 
ikilU, parapactifa«« a^i asparieneaa, ate. tihicli to . 

Cka ayafeaa (K rahattaar, and Valf and Andnraa); «iiatiifr tHirsonntl 
tmp^wA hf tha ayataai ar« ai«l labia or not (■otlcawa 1966 and 
tantm^) mad tha axtajnt to which la&ividiuil goaU and ob- ^ 
i<i^^(m« ara tiallar or jiiacinllar, confAtibla or incampai*i t le 
j^^^^^th ?>ala and objactivcj* of an ITmi aystua or orgaalir«eion 
0odawy 19? Korahauaer^ and-Sha(ard 19(5A). On the ot lun 
Kinr, tha paraonnal of an K/DU ayataM nay ba »a«n as ui r. apu: 

ayAtaa in tha Mnitt that 'tha paraonipt do change a.i a 
rnffult /^f trainifig thay rbcai«a» thalr aocialisacion into rl.^ 
syataM «ud ita ortaaiaatkona, th« laarning which occurs through^ 
rxp«ric-3aa , (Vollwnr 19|6)^«nd t^ obaotoacenea which cctfts 
chrobtfh laaic of ada|»tatiMi to a changiiag knowledge aavlroniw 
and/or lack of raat and itlanUtion of afcill*. 

a 



♦ .> ■ 

Mm^ tyf «f p«tm9m1 «ra n aidt i In tcr%^ ^ tii« •pacific Mtwr*/ 
. — 4»/rCfitt c <M ttat» of: tiM 4ltU ^iL/nSt tmmttmm; ihf 
pcrttettlai; ■ccMrt CIm tfpf of tcekaolotr ImwIvM; ^'dwfeico- 
Icr orgMiMtiMi (M tff of ociatttaotiMi — o«t-: ^oriMiMr 
•tf privoto iniu»ttf, mlvontty* IW offsoiil««elo«» , osor 
offMiltcttoo, otii.); acMroraMHitol royitrcMntt (••(.: coic, 
race OBti-ci crIoiiMtion Icwn); ote.t 

Wl ^ •p««l«llsceioM cm fio*d»4} Uhat «ix, «••• mm! b«laitc» of sltillo 
•ltd •paeloliscttom or* nocdod? 

iNioe Kim Utwrarc invoH«d •ith«r for training and dfvotofHwnt por- 
•onoal or for eroatiim aourcea of {Mprsonnel («>.is.: how long dooa 
It taka to train a ra. -arcfiar. a dUaaatimitor, a Cftcfcnieat 
apaefatiat, etc.: how lotnt do«« it caka to craata parogroav ani 
inatitueiona to provtda auch training)? What p'rncaaaas ar«> 
ra4|uirod to achioi^ this traintnit and dove lopttnit? 



Thaso iswMM ara typical of Uwm addraoood by any art«aiaation 
or ay»t«« im m n»y' * m pUming - e.f . U,W, Gloock. WmttMl t 
UmUm^t&AmsmtM ^ •^^^ HalUai luoiaoao t^MiSll 

iaoBSi* Am Ait^t immmtf of i^ieiiitiHi^-tMtitwfeo of iW- 

, 4i»trl tl toUtlona, I9»7. 
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whic hli tiiiin th# hiitavical pMttdrn of the Byntom^s ptraonnel needs? 
Whet ere the projectlone iot future needs? 

r ■ 

In what ways are current and future needS likely to be f fee ted by such 
factors as: technological changes; changes In the economy; fund-* 
Ing patterns; needs of the sector; marketplace demands and require- 
ments; turnover rates (and what are the causes for the turnover 
rate); changing ages of current personnel over time; retirement 
rates; existing or anticipated laws; obsolescences aging; etc. 

• We would also want to know about the availability ond sources of neede«l 
R/D&I system pei^sonnel. Some Important Issues could be: 

Are the needed personnel available, in short supply, or In oversupply? 

What has been the historical pattern of the availability of needed 
personnel? 

what are the projections for future availability of needed personnel? 

What is the impact (short term and long term) on the system of the level 
of availability of needed pe;rsonnel? 

In what ways will availability of needed personnel be impacted by such 
factors as: the ability of the R/D&I system to attract and retain 
needed personnel; funding patterns; technological changes; retire- 
ment rates; governmental regulations? 

What .arc the existing sources for needed personnel (e*g*i universities 
and colleges; technical institutions; internal organizational 
training programs; secondT career personnel; etc.)? Do these sources 
exist within or are they external to the sector? P^e they adequate 
In terras of either 'number , quality or particular types of personnel 
needed? If not, can the system provide such sources? 



growth r«ett, Uwi 4nd MguUttons ■ocl«t«l norma and valu«i, 
itatt of tiiti aeonomy, popularity of and aupport for varlouo fialda 
of knowladgt, ate.)? ' 

B. Profa aatona.and Occujatlona 

in .ddltlon to looktn^ at th^ pertonhal base from tho general pergpae- 
^tlva of the R'D&I ay.tam, w» will need to examine aa separate ayatema 
those jpeclflc professions a- < occipatlona which are relavar.. to the 
R/D&l system (Becker and Carper 1^6, and Kornhausar 1966). 

The development of profeaolons and occupatlom la « differentiation 
process and ao auch has all the benefits of aegmentatlon of taska and 
speelalliatlon of knowledge and all the. difficulties of i.chlevlng unity 
of effort for activities requiring collaboration among ..:ff-ent pro- 
fessions and occupations. Shepard (1954). Kornhauaer, and oth«ra 
(Badawy 1973; and Berth .1973) have shown, for example, that p.ofec.lonal 
(or occupational) soclallx«tlon can lead to a lack of congruence be- 
tween a professional s values and those of hta/her organization. Further- 
more, taere are value, goal, time orientation, etc. differences among 
various professions and occupations (Pelz and Andrews 1966). These 
differences are Important to the Integration of work within the R/D&I 
as well as to the linkages of the system and its components to rele- 
vant sub-environments (especially the knowledge/ technology environment). 
Issues, therefore, are directed at the degree of differentiation of 
professions and occupations and the linking processes acting among 
professions /occupations and between professions/occupations . and their 
relevant sub-environments. Th^ questions which follow deal (in section 
B) with the issue of differentiation and integration at the systems 
level (i.e.. between the R/D&l system and its immediate environment), 
with issues of differentiation (In C) , and wlf.i Integration wlthl*. the 
R/p&I system (in C) . 
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To vhiit tacttnt «rt eho virloui profoasiont iind oecupaelonf ip«cl^'c to tho 
•«ctor in which tht R/D&Z lysttm txlfttt (o.g«: tho teaching profMfton 
of the education sector)? To what extent are they eector spanulng 
(e«g.: computer technicians)? To what extent do they have bc:h 
sector spanning and sector spaclflc characteristics (e.g. : rsitarchers 
within 3 specific disciplines whose research sklll^fj/ methodologies may 
be at least partially sector spanning but who are socialised In/cotnmltted 
to a specific sector)? 

Are there organiseed associations related to the particular occupations and 
professions? What status and power do they have? Are their ;oala 
and values compatible or incompatible with the goals and valuts of 
the R/D&I sector, system and/or drganisatlons? What is the Itvel 
of commi'.ment of these associations Ctr%-part Icular/R/O&I ser:or or 
system? /*^^^^^^ 

What are the entr&.ice requiretpents/stnndardsAregulations for thes^ 

professions and occupations? who sets them? Who Implements and 
nonitors them? Who evaluates potential personnel? What is rhe 
Inpact of these requirements/standards/regulations on the 

availability of needed personnel? 

*" « 

What are the knowledge life cycles for these professions and occupations? 

to, 

What career paths are provided within the R/D&I system? Are ther* 
alternative career paths within the system (e.g.: between 
organizations, t>etween R/D&I functions)? Are there alternative 
career paths available In other sectors or R/D&I systems? What 
are the mobility patterns within the K/D&I system, between 
profe'ssions and occupations, between sectors? 

What are the status :,y&tems within the R/D&I systc»f!i'? Between R/D&I systems? 
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Thut far, wt h«v« focutad on eh* partonntl bM* faaturo In tariM of 
tho R/O&X tyittm. It «rtll alto bt inportanfc to hav* aom* knowladga 
about tha paraonnal thamalvaa (Barth 1973, Pali and Andravs 1&66, and 
Vollmar and Milla 1966). Kara aoma of tha major iaauaa could ba: 

What ara their lavala of eomttmant to tha aactor, tha R/D&I ayatem 
and particular organiaatlona? 

What la tha natura of thalr motivation (e.g.: financial, statue, 
raeponalbllity, creativity, etc.)t Are theae motivations 
"natohed" with tht incentives provided by the system? 

What mvm tha valuaa of aystam paraonnal? 

What ara tha goala and objacttvaa of ayatahi paraonnal? Ara theaa 
cotnpatlbla or In conflict with goala and objactlvas of tha 
R/D&I ayatati^ functlona and Inatltutlomt? 

What parapactlvaa» axparlem^aa^ blaaat^ etc. do tha paraonnal bring 
to tha R/D&I ayatam (in tenna of their background)? 

How doaa the creativity ability of personnel tend to change, over tline» 
In response to varying Institutional and other environmental 
ron lilona (Andrews 1967)? What can be done to increase the 
avaliablUty of creative personnel (Watson 1975)? 

Da Syatere Actlvltlea Related to the Personnel Ba se 

It will ba Important to know how the R/D&I aystcm responds to its 
personnel needs* Obvious ly» here our concerns will overlap a portion 
of the admlnlatratlve processes function and are concerns consoonly 
addressed by peraonnel functions*^ " ' 

See Glueck» Personnel; A Dtagnoatlc Approach and E* Vet ter,/ Manpower 
Planning for High Talent Peraonnel * '^r : 



KttiiV •otan Important Issuti oould bt : 

Hhit ii th% iuitut«, txtent and adaquaoy of monitoring, fortcaattng and 
planning for tha ayatam'a parionnal naadt? 

What la tha natura of tha ayatamU Incantlva ayatama (a.g*: financial, 
poaltlon» ttatua, promotion; formal/Information; ate.)? Ara thay 
ralavant to tha naada #ind motlvatlona of paraonnal? How do thay 
dlffar r.croas R/D&I functlona and ^natltutiona? 

What ara tha proeetsaa and erltarla for racruitmant and talaetlon of 
paraonnal? 

What It the nature of the socialisation proeaaa for ayatom paraonnal? 

What is the type, extent and taethodologlea of training and development? 

Does the system deal with personnel obsolescence through replacement 
or training? 

Who fcets. Implements, monitors R/D&I system requlrenenta in relation 
to casks of the system, performance requirements and stand irds, 
etc*? Is this done internally within the system or is this 
itnpoaed externally (e.g.: by governmental laws, regulations, 
agencies)? How are these "enforced"? 

How is Information about the personnel base disseminated/diffused 

throughout the R/D&I system? By whom? Who uses such informa« 
tlsjn? Are there significant '*gaps*'? 



ft 



VII. ftWD^ 



rundlnt It « fMtuTtt uhloh. ne I«Mt « ttinlaun ltv«l iv^th- 
iitle*tlon, 1« Mtlly racognltabU «• Wing •isnlfloant to th« 
proe«sa o£ Iwwvaeion. Indt«d, In our analytia ot othor ffiAturos, 
V bav* rtftrrod ropMtadly to Usuot o£ cort. Rotwvar. vhilo 
•Mlyfls of ftmdlRg mat obvloualy inoluda considaratlona of 
cost, analyala of ftindlng mat also Includa conaldaratlon of 
aourcaa of funding, avalUbiUty/obtalnability of funding, tha 
procasa and eonstralnta involvad in obtaining funding, tha sta- 
bility of funding, pattarnt, dlttributiona, and so forth. 

Tha diacutaion harain is an axtansion of Saction I.C. "Econooic 
Invlronmant" in that it addrassas iasuaa related to the inter- 
relationahipB between the R/D&l system and significant comporents 
of its economic environment, namely funding aources. a are 
also concerned vith the "causal texture" of the fv iJ; ig on- 
vlronment, vhieh ia the relationship among fundinn «0'jrcee aai 
botwaen funding sources and other components of the »>otom'8 en- 
vironment (economic, legal/political, etc.). 

The availability and accessibility of capital resources has been 
shown to be of considerable importance to R/OSiI in education 
(Coamittee for Economic Development 1968); Industry (niebold 
Group 1973, Mansfield 1968, Rednor et al. IS70 and Shepard 1969); 
agriculture (Carter 1970]^ and government (Denver Research 
Institute 1973. Radnor et al . 1975. and The Urban Institute 
1971) in both developed and underdeveloped economies (Hlmsworch 
1970 and Shills 1967). The processes, incentives and barriers 
involved in obtaining funding for R/D&I while well recognized 
have only recently been examined in any detail (Denver Research 
Institute 1973, Diebold Group 1973, Arthur D. Little 1973,. Roberts 

1969. and the IJrban Institute 1971) . This research mnfortunately , 

it- 
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•tmtnt ft«»*tm, oel»«»» rui^vs^ 6 aueh m tht •t«l>ility 

of ftmdtnf • UiM •o* ^uUtioM, rttk, wttney, •to. h«v« m- 
Mlwd ottly «utt0vy »«*t«>*nc, tvtn though th«« «• lAdicattons 
thM iucb Afft •*intftc*ne itiflu«iieM on R/Dfcl (c.f. 

Mimsfi«l4 196a and ROfm 19^2). 

for §m^^^^9 m h*^ **ivtilt4 tho diacusalon ot pot«ntjUl funding 
isaoot l»eo tii^ pttt«i I) th« duurMtovlatlos of tho toureoa of 
binding* Z) tho <M>v«ot«rioitieo of tho funding of R/WI. 

CUarly, tho ch«rMe«^^^lea of tho sourcos o2 fundi will affact 
avnlUblliCy »ccoi»«blUty, ^^^^ ch«r«ct«rUtlci 

would Iwtludo gj,, of «h« aourcc* (In torm of poraonnol and floan- 
cUl raaoutcaa)^ go»l»» Procaduraa, organisational atructura and 
background ond „p«ri«nco of ,ourca paraonnal (c.f. Holloauin 1966) 
and ralovwt «iu„elo«»» could mduda: 

What ara thm ^ouccaa of funding: govarnMnt aourcaa 

(and fr«*^ loval ©f govarnaant: local, asata, fadaral, 
govamaai^^, j£ othar cointrlaa and latamatlonal organisa- 
tion*) J fouodatlona; prii/ata organlsatlona not Involvad 
In tba r/q^ Byccan or ..ctor; prlvata crganlsatlona which 
ara P»rt of £he B/Wii tygtam or secn«>r; vencura capital 
organlsattoo«» 

In what *ra tha »«»caa subject to such dynaodca as the waxing 
and waning national taauas; political ahlfta; the general 
•conOBic climate; dagr«a of rlak Involvad? Do auch dynamics 
affect thft various funding aourcea alnllarly or dlfferentUlly? 



J 03 



6 * ? 
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VhBt U clw MCWfi of eenteaMt of ctit funding tovroo (tourcot) 
to R/D41T WlMfc !• tho potfeom of fiindlnt (!.•*» mImc X/MiI 
fUMtioMi vhoK iMtlCttblonif^iilwt inaomioM or ««••• of 
«ons«rn §X9 fuadod)? . ^ 

Vh«c faetero lof Umimo nboelMC ftindiai vlU b| pvovl4od for R/pfcl 

«nd how thMT CM bo iMod (o.ji.i Um and roguUetOMj tho dogno 
of tUU iA¥el«odt tho ponoi¥t4 tiiporMaeo or urgomy} diffor- 
OM«s about rotura on iniiostMnt orltorla; ote.)Y 

TO what oxtoat do toureoa of funding Intagrato thtlr aotlvltlas? 
Art thair prooaduraa aiallar or diaitiallarT 

4 

What ara kha flwuioial coodltlona o£ tha funding aoureaat How nuah 
of thalr funda ara avallabla for R/06Xf 

ybat la tha laval of funding with raopact to tha aactor. tha R/ObZ 
ayataa, aaeh of tha R/MI ftinetiooa, opaelfic araaa of R/MJ 
eoncarn (a.g.i tha aaroaf>aca/neon landing coneam of tha 
60t; filling "gaps" la tha diwaaalnatioo aystaa), apacifle 
prograw/projacta. anu aa »'alavr.ac. apacifle InatlcgtionaT 

Is funding for prograM/projacta atlauUtad by fiald-lnltlatad 

proposal* o -Iby fuoding mgmaaj plana/prograsHi/raquaats-for- 
proposals? { 

♦ * 

What kinds of raturn on Invsatasnt do tha funding aourcas sxpact 
(a.g.: fliutncial« nav producta, ayataai building)? Within 
what tliM frasMs? 

•'•■4. 

\ 

llhat ar« cha polieiaa of tha funding sourcsa wit^ zaspact to K/D&I? 
Vith raapact to a apacifle R/D&l aactor » systaa or institu- 
tion? 



ERIC 
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Wmt tm* of funding mn atmUtbU fron th« vtrietic fundint toure«f 
(•.g.t apFToinrUtioM from itgUUUws boiU§ to other gowm- 
•«»t •g(^6U«{ %fnt§i e«fntr«6t«; mUi of produces and 

Ar« fundf «a<t* «v«iUbU on « "lol* aonrci*** or only en a c«H»p«ticiv« 
bidding bftoit? Ar« fund* provid«d on • iix^i prteo or ii coit- 

How do thtt typoe of funding diff.r in tetwm of the awmnt of dit- 
crotlon acid flojilbtliey th« raeiplMic way «xor«l«e In thtt uio 

of fijQdtt 

Ar« cho graneiRg «g(inci«« ablo to roapond to thorc-tora or mi«rgoney 
R/D&I n««ds? Xf not, 1« thU duo to structurAt «r procodural 
iatuok? 

* 

Ar« funding aqurc* portonnol •yap«eb«elc to eh« R/IJSI mfufft or 

««ctor? Do they undarttand tha particular problem and n««da 
of R/D&ir 

». Ch*raceorl«ctc« of the Fundlni^ of R/pfci 

Tha character iatlca of the funding of R/0M Inporeant to this 
analyals are coosidared in teru of both actual and required. Theaa 
character iatics include not ^ly the level of funds, but the eta- 
bility, balance, etc. (c.f, Charpie i967, Manaftelci 1968, and 
Rubenst«in, et al., 1974). Sone inportant iaauea, therefore, could 
be: 

Ii thm Uv0l of funding mdoqu4t« to mmt a particular R/WI nyBt^m 
or th« raqutrMMnts of a part icuUr Innovation? 
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If CM ttvtl of pmilm b«i«i»c«4 mtmi ttw i/Ma ftmetions In 

ftm of t\m tMmmtt^ ivmU of funding iiMdt ©f iti« Mtm 
«fun«&ioiw «i« la c«ra« of th* toCftl flow of innovttton frc» 
ItaoHlodgt preduceiott.(o kmlodt* utiiiMtiooT 

Ir tti« Uvol of fuflMint «»«<|u«« Co mtt the ttiip«oe«cioiia of tiM 
fundsrtf 

Vh«t ««ii/fhoul4 b« don* vietiln (ho llaitocloni «f ciiUttiig, 
llJfKl Uvtl of fundiat? ^ 

Ar« ch«r« «o«i«un l«voU >«yoiid «hftehllfund^i« camioc b* mod 

•ffMtivoly? (Por mum^U, tho OMount of^ funding ch«t can 
bo •ffaeeiv«ly utiUitd within th* bnale rntonreh funettoo 
viU b« llniUd by tb« MCoAC of tho^cxUting paraonnttl/ 

lOj^CitUtiMMl b«««t.} 

4 

A7« Ch«r« olnlflRMi l«v»lt of funding n««d«d In frm of (for 

•xnopU) tho costs tn « p«rtieuUir «r«a of Innovation, tho 
nc»d to wintaln (but not oKpand) th<i oxiating porsonnal/ 
Inatltutlonal baa«», etc.? 

* « 

•-•hiit fetors Mitt b* conaidarad In ordar to datarailna tha Uvol 

of funding noedi;d Ce*£*: the capital, operating, paraoiuwtl 
and Mintanance coses Involved during the various stagea 
of tha R/OM pi'ocaas; the nature of the Innovation involved;, 
whether or not »ytf-a building la Involved; etc.)? 

' what extent have funding patcerns tended to "ahape" the R/Oil 
aysten in terns of vbich Issues/concerna are emphaslsadT or< 
neglected; vhlch R/D&l Ainctlons are developed or n^ccted; 
the fOcus. character and atrength of R/D&I Institutions; etc.? 
Is the type of funding available appropriate to the needs of 
the R/Mi aysten, function or institution? To the type of 
program or' project , be li« funded? 
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_____ _.__ _____ _ __:, . _.;*_ H.. _ 

^itai f Hading tmitd fc« •UbU or uniiriit^U? 
# 

fiiwt IMW bMn or «mmI4 t||« nHort md long iii^t of fui^. 
iAt iMUUUcy til tmtm» oft ll/Ofcl •Ublllty Mid 

MfM&ilUy; ciM iwrMiiiMi' Md iMCitttCtoMl iNiitli of eiie 
R'/Ml oyttoMi loo* com roeurn on InvootiMnc: 

•ttnk eoittj liboehor or nofe ttwro witl W liinoviieton "ou«- 
cowo" or ••r««ultt**; th« odo^uAcy of itmovoetoii ouceaaw*/ 
roMfUa; otc.t 

» 

Ovor iAmc ported (Ungfih) of tiMf i« fiiiwllnft ttobluey noodod? 



U choro « r«fi|t« .f fuaain^ Uvoto wUhln Oileh funding irffTToc- 
withoite iovoro shore or long t«n» li»|Micer IAmk i« 

\ 

Oo ehoto GoiMtdoraeiofM v»ry acrots th« R/MI funcclonoi i»cro«B eh* 
tnatltuttocM of eh« •y«tM| In ittm of ctio roUtlvo tcoto of 
dovttlofMtnt (MCurorion) of the I/O&l •yse«a» fuoceion»» 
InstiCutionsT In whot; %wya? ^ 

Fifittlly, with To«p«ct to coat |wtt«ms ti« may «ik what are the 
onounts, pattoriui of exp«ndieur«« otrar tins, dlotrllMttlan 
acrosi R/ft&it functions and institutions, ©tc, for which 
fttndlng wlix be requirod? How will thasa pattams and r«- 
qulraments influence tha funding process? 




of costs will/vlll not be allowable under various fund< 
•rrangeMints? To idiat extent can costs be shifted to 
lo available funding constraint*? 

How wall can costa b« astlaated (aauunts, when required, etc.) to 
parslif proper funding progravs? What will be the effects 
on funding requirwMtnts for change -In cost patterns? 
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ItffofmciMi tXm or eoMMleatioM l« emttml to th« fitii«climliii »f 
My ajrctoii. la Ita broMlMt miw«, inforv^tion riov u thm priMrr 
llnklftg «r ijie«ir«tiiit proecM «mii« cIm IndivldiMlit, irt>u|M «tid 
lAiCittttioiia eMiprisliit «»• •fM «mI Wkimnmi ^Im ayatw md lt« 
•svtrooMiit (KalB «ul lUhfi 19H, m4 Thom^uvn IfW). |««4him of «ch« 
•lfiilfi««Beo Mid lopUeattoiio of thm eoaewpt of InfenMtioii flow for 
•yeciM fimeciontiig, ic it eonoldorod m a •^r«u fMCur* of th* 
€0nt»pm ,„i3«u trm^tk. uc»m. ttm prodoet of on n/mt 
proc... 1. ....«rUlly infor-tioo. eKo !..«. t, «f eootr.l i^r^ 
cone, to ma .od ha. b«.„ th. .«*»j«r of cowWroM. ro.o*r«h 
<Allto and Coh«o mf . ooldhar ot .1. 197«. mtUna «t .1. 1976 
Tajrlor otMl uceorboek 1^75) . 

TlMiro or* May md v«rl»d doflnitloo* of eh* eoacopc of iofonocion 
flow (Port«r and Robor\» W76), To try to dofl irlth tlio dofliilclooiit 
problMo, hoi#tv«r, is o*«totd« tho tcopo of thio dlocuooion. ftCncm 
oor purpooo 1« eo btttor uadorte«>d R/B4I •y.l*^ a«| thotr fuoottooio,, 
it i. iwoful ta toko tho broMloot posslblo d»ftoltl«, of InforMtion. 
nhoehor or not by dol»s so «• arm ovorUpplng i««u«« dooU mth In 
othor foaturw. Tfm proc««« of contoxtuol anolyoU. «a vo dlocuco^d 
in Chopttr Ono, U Itor.ttw -Ith pare, of th# f rocesa being r«p,at«4 
a» now mrf.r.t«ndlo». or i^tght. are gotn^d. ly broadly doftnlng 
information flo-. nm^ Inalnhf or under.ta«ltn«a «.y bo pro,rld»d 
want to otbar f«atur««. * 

Moat gonaral Infonaation flow cr coMunicatlon mo^lm vlmt Infomatiof^ 
flov at -an atta^it to abara aaaning via tba tranaslaaion of mMamg^m 
fro. aandar to racalvor" (Portar and Robarta 1976). lha kay alaaanta 
of thla procaai ar» iiho aaya what, by which chaniml . to whoM and 
vtih what offset (Robartaon 1971). In tha contaxt of R/D41, KoRan 



(1966) has developed a "technology tr^risfer model" based on informa- 
tion flow' between a source and "Intended destination". This model 
shown Itt Figure 1 summarizes Information , flow as an interaction 
process (Se«ii also Myfers and Marquis 1969, and Utterback 1973). 

« Information flow is, however, more than the exchange of information* 
^ . 1^ also subsumes social processes, such as influence, control, 

and cooperation. Another element, therefore, is the social system in 

whicli ijaformation flow takes place. As Katz and Kahn (1966) state: 

; "communicatloi needs to be seen not as a process occurring between 
any sender and potential recipients, but in relation to the social 
system in which it occurs and the particular function it performs." 

Another significant characteristic of information flow in R/D&I is 
- ,that It occurs over time . The element of. time is involved throughout"^ 

the R/D&I process from need identification to evaluation research 
■ and including the , stages "in between (Rogers and Shoemaker 1971). In 
^carrying, out particular R/D&I functions and integrating activities 
among functions certain patterns of information flow and networks^ of 
interacting personnel are istructured and/or develop by experience. 
; It Is the discussion of time which distinguishes the analysis of 
'information flow in R/D&I from the more conventional areas of "com- 
munications research" (Rogers ^nd Shoemaker). 




Some potential issues relevant to each of the above elements of infor- 
. matlon flow are described belbw: 

V A. Sources of Infomation (Who) 

Thayer (1967) contends that there are three factors of ilnportance In 
; any two person interaction-. From the point of view of 

^ - the source these factors are: _l)j_the„sourceJ!s_.concep.t„of-self^ 

v'^sow the receiver, and 3) the source's concept of the 

purposes of communication. 'Some potential issues, therefore, are as 
li^-^v^^'^followst "o-'-'":'' / ~ ''~ . 
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' ^A Technology Flow Made l"*Kfipan C1966) 
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ERIC 




Who are the sources of Infomatlon (Individuals or Institutions) with 
in and external to R/D&I and to the institutions in the R/D&I 
system? Are they many or few? Centralized or diffuse? 

From what frames of reference (disciplines, value sets, etc.) is 
Inforuatiot? sent? 

0 

'-4iatf_4p__thes^_ source's view themselves in relation to receivers (e.g 
important in their own rlghjE^oiT depetident upon-i^^ 

What perceptions do sources have about the purposes, of receivers? 

What expectations do sources. have about how information will be 
utilized? 

What purposes do sources have for sending information? 

^Does information flow accomplish the purposes of sources? If not, 
why hot? . e 

Are there other potential, relevant sources of Information that 
are not sending information? If yes, why? Who? 
Is there relevant information hot being sent? If not, why not? 
What inJ^ori^'^ion? \^ 

In what ways does the nature of the sources affect the potential 
availability of needed Inf qttnation? The potential v^^lidity 
and relevance of the information? In what ways might the 
potential biases and limitations of perspectives of the sources 
affect the information they provide? 

Who is not receiving needed Information? Why not? 



Lnno- 



- 108 - 



- B. Types of Information (Says What"^ 

The type of Infortnatlon Is related to the characteristics of li 
vatlons In the R/D&I system which is discussed In the nert section 
(IX). 

One Important generic aspect for R/D&I processes Involves the question 
of idea flow in k/D&I as a manifestation of Information flow. 

How is the flow of ideas influenced by organizational constraints on 

^^ioTTDation flow (e.g.: up the hierarchy, or between organizations/ 
departments) (Baker et al. 1967, Holt 1975, Utterback 1971). 

t , 

£i Informati on Flow Channels (By Which Channej. ) 

In order for information to get from the sources to the rt. .plents, 
' there must be channels for Information flow. Some important Issues 
could be: 

.i 

What channels exist? . ' 

Are the channels formal (e.g.: newsletters; dissemination organiza- 
tions; journals; papers presented at professional meetings; 
formalized inter-organizational and Intra-organizatlona'l channels 
and procedures for communication; etc.) or informal (at meetings; 
by telephone as the occasion arises; invisible colleges; etc.)? 

Are the channels appropriate? (Do they connect the right sources with 
the right recipients)? 

Are single or multiple channels used to transmit the same infoniation 
(e.g.: an article is printed in a journal, which is then stored 
in a data bank and summarized in a newsletter)? 



Are the channel* adequate? (Are there gaps? Can the channels "carry** 
enough infonaation? Do the channels ''distort" the Infortnatlon'? 
If ao. In what ways? Do the channels "screen" or synthesize- 
Infonaatlon?) 

Are the channels used? (If not, why not? Are they designed so that 
recipients can assess them? Are they known to potential users?) 

Are Infonaatlon gatekeepers used? How do they play this role? Who 

becomes a gatekeeper, under what conditions? (Allen 1971, Taylor 
1975) 

■ ' k ^ ' ■ 

What types of boundary spanning activities are to be observed? How do 
, such boundary spanning roles as "project manager" Influence 
Infonnatlon flows? (Keller and Holland ^1975, Organ jand 
Greene 1972) 

P# Receivers of Information (To Whottj_ 

The characteristics of receivers important to Information flow 
are similar to those of sources, that Is, the receiver's self concept, 
concept of source » and concept of the purposes of communication 
(Thayer 1967). It Is Important to recognize that these factors 
are Important only In relation to the source and the effectiveness 
of Information flow«^ There Is nothing inherently bad or good about 
a particular receiver's (or source'sO concept of ^elf, etc. In 
the following, we will utilize some of the issues addressed In 
Section VIII A, dealing with characteristics of Information sources 
in comparison with characteristics of receivers, to determine the 
effects of incompatabilitles or perceptiohs between sources and 
receivers. Soz^e; potential Issues therefore, are: 

Who receives Information (Individuals and institutions)? Are they 
many or few? Centralized or diffuse? 



From vhat frame of reference 1« iaforaatlon received? /Are these freries 
of reference compatible or tncc-^atible with re<4lvera (I.e., do 
differences cc.ae '•noise" In the system)? J 



Hov do receiver's view themselves In relation to sources? (e.g.: Isk 
portent In |:helr o«m right or dependent upon sources)? Do differ- 
ences In self concept among source 4nd Receiver create dlfflcul-- 
ties In Information flow? 

What perceptions do receivers have about the purposes of sources? 

What expectations do recelver^Tave about how Information will be 

utilized? Are these; expectations similar ot dissimilar to those 
of the sources of information? Compatible or incompatible? If 
Incotspatlble, why? What is the effect of this incompatibility 
on effective information flow? 

What purposes do receivers have for 'rccelvln'fe information? How do 
these purposes differ from those of sources? 

.Does Information flow accomplish the purposes of receivers? If not; 
vhy not? * ^ 

> 

Are there potential relevant receivers of information not currently 
receiving information? If yes, why? Who? 

M 

Is there relevant information not being received? If yes, why? What 
Information? 



K. Urilization of Information (With What Effect) 



We previously disctis^sed the expectations about how information 
will be utilized. Clearly we are also concerned with how it 
Is actually utilized. Some potential Issues » therefore i are : 



How Is tnfonaation actually used? Or Is it used? If not, 
why not? 

Are the expectations of sources, receivers or,, both realized In the 
utilization of Information? If not, why not? 

' r> Control and Access (social system) 

The socHfl system' in iriiich Inf oznation flow takes place is 
manifested in or affects control of and access to information 
(c.f. Katzand Kahn 1966). The issue of control is not simply 
one of authority or position. It is al^o a matter of the 
types of barriers or blockages that effectively limit the flow 
of information* The mannev in wj^ich information is stored and 
acces can also be important in determining what is communipated 
to whom. , ' . 

Some important issues could be: . 

Who determines what Information will be sent or received; by whom 

and to whom; when; and what* channels and ibethodologies can/will 
be used? 

Is Information flow open, or is it limited by laws, regulations, politi 
cal considerations, ~^ost, suspicion, lack of awareness by senders 
of the heed a recipient has (or, vice versa, lack of awareness 
by a recipient that information exists, or what is the source 
for informs f on, or what channels to use)? 

How is information stored and accessed /retrieved? Is information stor- 
age/retrieval automated? 

Who determines: what Information will be stored; how it will be stored 
w^at the retrlevfil mechanisms/processes will .be; who will have 
access to information? 
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C> PatteYM of Igformatlon Flcm f f VarTlmp > 

Ve will naed to ascertain the patterns of Information flow which 
emerge over time in ox^der to determine both the nature and adequacy 
of information flowr Some important issues could be: 

What are the primary patterns of information flow In terms of who com- 
municates with whom? Is the Information flow unidirectional? 
Two*way but between isolated sets of senders /rece Ivers? 
directional amo.ng a variety of senders and receivirrs? 

Vhit sources w^; information and channels of information flow av^ or 
are not used? 

What methodologies and techniques are most used? To what extent does 
the infonrrbion flow tend to be formal or Informal? 

How and by whom is the information flow process- initiated? (Do * 

users contact producers? Or do producers contact users? etc«> 
Who seeks information and who does not? Why? 

A specific issue of some interest here involves the interdepartmental 
flow of information between R&D and other functions (e.g.: market*^ 
ing or production). Some specific questions are: 

Row does intergroup climate affect inter-departmental information ex* ^ 
change (Barth 1971, Biller and Shanley 1975, Bums 19^1)? 

if ' ' 

How can couplings and interfaces between such functions be improved 
(Rubenstein et al« 1969,, Steade 1966, Young 1973)7 * 
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. NetMoylea ot tn tjygpmtlon Floy (Over Tl«&) 

!»e second factor x^jsted to the dineaslon of tlae la the . 
svelopment of fi£tjjork« of c<w*unicatloti or Information flow, 
tch networks »ay H formalized ©t say be Informal. centraUzed 
r diffuse, Bep^rat^ from or Integrated with each other. Here 
ma key Issuea could he: 

lere, to whaf extej,t and by whom arc such networks needed? 

«hat extent do such networks exist? 

what ways are the networks connected with each other? 
at networks a^e external but relevant to the R/d&I systeo? 

at Impact. does the existence or lack of uch networks havt 
on the R/O&l syggein? 

what ways are the networks effective or Ineffective? 

> performs the vartouB lofo™atlon processing roles vlthiu the 
networks (^•g*- the role of "gatekeeper")? 




\ 
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lar. INWOVATIOHS 

All of the contexeual features %m have discussed thos far have assused 
the existence of soae limovatioa(s) — and soae understanding of the 

r 

timovati«'n(«) involved mmt Indbed be incorporated in the discttsslon 
of any of the contextual features. However » this very ceotrallcy of 
the innovations theamelves warrants considering ^'innovations'* as a ^ 
separate feature to insure that adequate attention Is given dtnring 
any analysis s Depending on the type and purpose of the specific 
analysis » the focus may range from consideration of a specific inno** 
Vation to the broad range of innovations relevant to a particular 
R/D&I system or sector* 



Definitions of innovations vary greatly in the literature. The term 
has been used to denote both items and processes. In .this section 
v«K consider innovations as objects* ideas or practices. Further » we 
mxist be concerned with not limiting what is or is not an innovation 
So as not to restrict the resulting analysis. 

Essential to the concept of innovation is the discussion of novelty 
or newness. Bamett (1953) defines innovation as 'Uiny thought » 
behavior or thing that is qualitatively different from existing forms.'* 
What constitutes novelty or difference from existing forms » however, 
has been the subject of disagreement among researchers and research 
traditions. 

•^Innovations" has been used to refer to items which are new In a 

«tate-of-the^art sense (c.f. Kelly and Kranzberg 1975) as well as 

Items perceived as new>by the adopting unit (Rogers and Shoemaker 1971). 

Both objective newness iind perceived newness arc important considera- 
tions for the purposes of contextual analysis. Objective newness is ' 
^«aportafit to the efficlenay of R/D4I activities. Its importance is 
<>«monstrated in the classic question of library search versus experiment. 
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PMctiimd rmmmmm^ on tim othar fmnd, u an l«4H>rtaat factor 1a 
d«t«9laliis lodlvii4«iai rMrponso to mn pnetlco or object 

At aU atacaa of the ft/Ml procaaa* 

The aoAlysla of the Itmovatlofis feature ^uld Include at liMuit 

three geiieral tjrpee of coaelderatlona: roquireaetite for the Innovations, 

cfaaracteriatica of the innovationa, laqmct a^d betiefita of the limoiratlona. 

naturally » these overlap to sovwe^ extent, the diffusion ot % 

innovations is dealt vith in part Three (Feature No. XIV). 

A* aeeuirewents for the Innovations 

ft/O&I systen elements and functions constitute e set of boundaries or 
filters through *rtiich innovations must pass* These innovations, in 
tum^ impose certain requirements on these elements and functions, 
lAlch in some'csses^ require system change to accommodate innovations* 
The Implementatlon/utiliMtion of an innovation, for example, is by 
definition a change in user elements and functions. Similar, althdftgh 
often more subcle, .tiangas may be required by an innovation or Innu- 
vatlons in other system elements and functions. 

There is a rapidly growing and diverse body of^ literature which seeks 

to explain the differential response to and the differential imjisct of 

innovations on R/O&l system clestents atid functions, important overviews 

of various innovation research traditions .are provided by Havelock (1969), 

Kelly and Kranzberg (1975), and Rogers and Shoemaker (1971). Despite 

the diversity of approsches and interprets In varying r/wi sectors (i.e., 

agriculture, education. Industry, etc.) some common albeit -general 

findings as to possible system requirementa for innovation haVe emerge<i. 

These possible requirements are as follows^ 
• * 

17 there la an existing and repognised need^^ 



2) 



ehw* «r« •4»qnmtm flnmeUl aad ptd^pami rmmow%— avAilidiU; 



3> tk«M la m tmdtmbUgtc*! c«p«eicy to absorb limbvaeions (i.o., 
tb*r« is • rslACioa bofeMMm tli« Inaovsclotts mid the •ystca's 
•xUeittg opsrstloDs) ; 

4) thmtm Is «a orssnlMtlonAl cspaclty (strttcturs sad capablllcy) 
to tfbsocb innovstlom; 

5) thsrs is an opaii, racapeiva iwmga— n t cllwita and top Moaga- 
mmat aupport for isaovation; and 

6) «ocia-cultural and polltiail/l^gAl myi^tommtm mxm not sisal- * 
fljcantly aatltlMtbatlcal to lunovatloa^ 

Soat of tho pooalblit Imum r«latod to thmmm vmmt raqulr«Mnt« ars; 
Thfirafora: 

IfMd Idmtlfloitlait Vhat OMds vould the Ifmovatlon aeat? 
Whoaa iiMds7 Boir v«ro tho naads Idmtlfledt By vhooi? 

Ittvel md saila of R&O effort - «^ Ifhat scmlo of costs srs involvod? 
Mist lovsl of complsxjLty snd sophistication of tadinoXogles Is 
lovolvad? Bov Many and vhat typo of parsontfal and Institutions 
ara Involvadt tftiat length of tlae Is required? 

Ik 

Syststt imnageaMKttt - ^ What Impact does the Innovstlcm have on the 
■ iii i gsaan t of the R/D&I systM In terms of coordinatlon/orches^ 
. tratlon/coflaMinleatlon ef forte; nature/aaount/type of Involvesent 
trlth organlsatlona ejctemal to the R/D&I aystett and sector? 
. «^ Vlth iihe£ other technologies or aspects of the 
'R/O&X *aystem must the innovation be Integrated or cbordinated? 
What modifications In the existing R/D&I system or specific 
technologles/facllltlea muat be made for the Innovation to be 



«tlU««d* Mhftc odMr R/Mi mrmtm t«c6iiologlM and facili:iM 
■oat b« '*ltt pUco** bftfoctt thm Innovaeloa am b« d«v«lop*f 
pn»dac«d. dlM«sl&«c«d» utlliMdt 

8t«ttt of tlw arta - - What acata of tha arta of ralavanc tachr^loglaa 
la ra^ulrad by thm Inaovaeion? What la tha currant atat* of 
tbm area, and la It adaquata or aot? 

Wiar raqnlraMuta - - What do uaara aspect froa tlia Imiovaticc? 
Bpw Bwat tha Innovation be developad and produced in ord&r for 
it to ba cospetlbla with tha uaar*a ayates and capabllitlu? 
(Ot, altamatlvaljr. what diargaa would ba raqulrad wlthlz tha 
uaar ayataa?) 

Cbnatrainta - - What govarnmantal lawa and ragulationa Smpoa* 
raquiraaanta on cha davelopoant, production, diaaaainaelc:, 
utlUaatioo of tha InnovatlonT What raquirasanta? At whir 
laval of govamsHHit? What taqulrevanta ara lspoa«d by oci*r 
organlzationa (e.g.: profaaaional aaaodationa; tha partici- 
pating R/D&I Instittttlona)? What aoclal/aociatal con8tr&i::t8 
axlat 1^ how would they Ja^act tha innovation at any attgs 
^"^^^^i^ production/knowladge utilization process' 
xAra tha required reaourcea available or obtainable? 

B. The Charaeterltttiea of the Innovations 

The diaractarlatlca of innovations have been identified aa Iscortant 
factora which typically act at the latter atagea of R/Dfrl pro:t5sts 
(I.e., MrkatiDg/distribution/dissemination/dif fusion, acquii:,iioa 
and l«vles»tttatiWutilt«atl«ii57 haa» however, been ozl- 

llalted ayataMtlc research on the attributea of innovatj^ons icd 
thfalr ralaelva iaq^rtanca in R/D&I. The najor tradltiona whi:i 
have axplicltly* dealt with character la ti<fii of Innovatlona art the 
dlffualon raaaarch, Induacrlal (aconoialc), and research-on-rutsrch 
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tc«dieioq» im dMit with iiiff«c«Bt 
tjrpM of adopc«ri . jjatytrfual^ mad laOuMtriMr ^^4^Miri^y 

rMtdtsd lA tlM dwrttlepMnc of quit* •indlw attrlbuCM of Inao^ 
vacion* (ef.» Nnafiald 1966, Rogers an4 SiioMMlMr 1971 wid Mtib«n«tela 
•t «1. 1974). 

«nd Krmibnrg (1973) havs shown th« slaUsrity of dlffiwioa 
and laduserlal rsMsreh tndltioiis In choir dtvolopMae of charsciuHC- 
isttea of innomtloiw. Thm rmumMxeh-WTuBmrntdb trsdtcloo, tihllo 
itmtiag on both diffuolon nod Indus trlul rososrch ersditlont, has 
tandad to f nrthar axplleata thaaa eharaeCariatles. In tha followiat* 
If hava incorporatad «ha vork of Snhanataln at al. Into tha Kally 
and Kransbarg dlscuaalon of dlf fusion raaaarch basad on Rt^rs and 

Shoanalcar <1971) and Induijcrial (aconomic) raaaarch hmmd on 

a 

Muaflsld (1966). Zt should ba noead that va have alnglad out ona 
of tha diaraetarlatlca of Innovatlona taraad ralatlva advantaga by 
Rogars and Shoaaafc^ and anconvaaalns Hanafleld'a eonoapt of aconoale 
advantaga %f or consldazatlon as a<Dfaparata aidi-faatura. (Saa Saeticm 

IV. C) . 



Mcnaflsld 


SoRer^ and' ^ocnsker 


*lbbetistftiii et al. 


A) Initial 


1) (kMf»atlbllity 


a) vlth MdUitliig ProductjUm 


Uttcartalnty 




ProcMSM/OrganlMtton 

b) «rLeh CScnnporata Coala 

c) with Available Flnaiielal 
mnd Pataofmal Ktaoureaa 

d) with Avallabla Skills 


• 




a) with Bsdating Authority/ 

Powar Struettira 
f) with TachooXoglcal Stata-of"' 

tha Art (l<^aat naad for 






collataraX Ismovatlcma) 



, * rr 1 ■njlTi liT mW WiTlw 



toy^rf and ShoiMlmr 



2) Conplaxtty 



3) Observability 



B) Ihitlal 
Coondtnent 



1) Trlalablllty 



Rubfosta In at al. 



g) with ProJ acted Htrkat (Llfa 

h) with Govammant Lava» 
Ite and Polldaa 



a) Technical Sophlatlcatlon 

b) Complexity of Design 



a) Availability of Technical 
Information 

b) itovelty of Technical ^ 
oApproach 

c) Type of Innovation 

d) Availability of Information 
about the Cost of Attaining 
Market Acceptance and 
Desired Market Share 

e) Availability of Information 
about Sales Potentials 

f) Availaj^illty of Information 
about Development Costs 



a) Extent to liRiich Innovation 
may be Experimented with on 
a Limited Basis 

b) Initial verisus Total Costs 



In the following ve have structured possible issues in terms of 
Bogers and Shoemaker *8 characterization of innovations: 

Compatibility: 

Bow well does the Innovation fit into existing processes* 
tadinologies^ facilities » skills » etc 



Boir wall does the irniovatipn f it projected markets in terms of 
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its Ufa eyeiftt obiolMCtnoa, ttc.r It, thtr* «n *'«ift«r-MirIuit"r 



Jm pottntlAl utaga apaolalliad or ganarallcad? la tha Inno- . 
vation ona «^leh can only ba uaad by a law paopla or Inatltutlona 
(bacauaa of tklUa or fadlltlaa raqulrad; coata; llnltfd 
Intaraat in ualng eha Innovation; applicability only to a 
limitad typa of i^ttuatlon)? Or can tha Innovation ba uaad by 
■any paopla in a wida variaty of aettinga? la tha innovation 
gamaina only to a alngla aactor? Can tha innovation ba 
modlfiad for nora wideapraad uaaga? 

What l^vttl of quality la naaded? la the level of quality 
requirement Impoaed by the nature of the Innovation Itaelfg 
by uaera^ Vy governmental lawa/regulatlona, by aafety conaldera*- 
tlona, etca7 

What are the relevant aafety conalderatlons? How'do they 
affect the Innovation Itself or the processes of developing/ 
producing/utilizing the Innovation? 

Are there legal/social factors vhlch could limit the develop- 
ment and resulting market for Innovations? 

Complexity » 

Is the Inkiovation relatively simple or complex? What level 
of complexity is involved in Implementation/utilization and 
implementation/utilization support services? 

What is tihe range of the reliability of the innovation? How 
reliable must it be? 

Observability: 

Is the innovation a **hardware** item^ ''software** item, a process, 
etc.? 



To yh«e •xtOTt im inf owaa tlon «l»oue etainulattvft coatB and 
bmtflta of Imovatlont av«ll«bl« (!.«., eoata to davelop, 
pvoduoa, dlaaaalnatai acqulra» oparaca, nalntaln, provlda 
aupport aaevleaa and raplaca tha taehnologjr and potantlal 
Mrkat alaa, ahara, aec.)* 

Trlalablllty; 

Can tha Innovation be tasted? With what degree of certalntj ? 
At what point in ita development, production, implementation? 
By whom caa it be ieated? 

What are cumulative j costs (i.e., to develop, produce, dis- 
seminate, acquire, oiperate, maintain, provide support services, 
replace, etc.)? Are the costs spread or concentrated in terms 
. of: R/O&I functlonb; particular organizations? 

C. Impact and Ben efits of the Innovations 

Impacts and benefits are the ultimate outcomes of the R/D&I process ^ 
and, therefore, require consideration as a separate sub-feature or 
chai-acteristic of Innovations. For innovations that are at early 

tages in the R/D&I process benefits and impacts are.perceived 
^aracteristics which have been found to be Important determinants • 
c^f user adoption behavior (c.f. Rogers and Shoemaker 1971). 



Some Important issues could ber 

Who benefits from/is impacted by the innovation (users. 



\ 



personnel, environment » etc.)? 

What is the nature of the benefits and/or the Impact? 



Are there negative "side effects"? What are they? Who or 



Mhne up«ei^ of eh* R/D&I tytttm U itatativaly affaeetdT Cm 

^ Ac« eht b^Mfitt thori: ttn or long e«mT How quickly and 
for ««h*t G^nl^iaulng porlod of tloM vlU th« Innovation havt 
Inpact? Dpaaj tha tlaa frama for banafita/lnpaet dlf far 
ralatlva to djlffarant R/D&I fimetiona, dlffarent Inatitutlona, 
dlffarant R/oil ayatam naada and laauaa? 



II 



FART THREE 



R/D&I FUNCTIONS 



ERIC 



1S5 - 



To und«ett«nd ch« R/I}&X •ytttat, on* matt undaritAnd th« di»tinet 
funectona involved in produoiot knowUdg*. trMiUtHag ehl* kaowUdga 
to uMful forat and utilUing knowltdfta. CZSST'a coneaptuallMCion 
of th«a« funeeloni «c« n«*d idtneUioaelon, g«noratlon/r«i««rch, 
d«v«topm«nt, production, narkitins/diitribueion/diiMnination/diffuaion, 
Acquiaition, iapltmntation/utlitation, lupport Mrvic«a and evaluation 
raiaacch. That thai* or liailar function* axlit and aro laporcant 
to knowladga production/knowledge utilisation can ba ihown froa tha 
rctulta of tha incraaaing body of "diffution", "tachnology transfar", 
"innovation", or "tachnologieal ehanga" raaaarch. Tha R/D&I 
funotiona conaidarad in tha CISST analytic framavork rapraaant a 
aynthaala of thaaa varioua raaaarch traditiona, with thair varying 
unita of analyaia and foci conaiatant with tha ayatemic nature of 
knowladga production/knowladga utilization. 

Tha ralationahip batwaan tha functiona conaidarad in the analytic 
franawork and tha functiona conaidarad important in other modela 
relevant to R/D&I is ahown in Table 1. The ludela in thia Table 
are rapraaantativa of the dominant traditiona of research or reaiarch 
areaa of intereat in R/D&I. Three of the nodela deal vith knowledge 
utilisation; one conaidering the organisation as the adopting unit 
(tnodel A), and two the individual (models B and C). Model D deals 
primarily with the knowledge production process. The final model, 
E, focusea on the transition frora knowledge production to knowledge 
utilisation. In brief, the CISST R/D&I functional model has the 
following character iatica and asaumptionsr 

1) Problem solving (model A) and research and development 
(modal D) are viewed aa interrelated proceaaes. For 
example, if there are aeparate Source and User sub* 
eysttns, tha source must recapitulate or simulate user 
pCfl4)ilML;^|0t^^ ;:User;:mat:;;uiad«ratandv :(and 
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(HAVwleofc 1969). 

2) Dteltlon Mking In « lytttM or org«nl««tioiuil oontaxt 
it aov« than eh« of individual daeiaiona 

(cDodaia B and C). Exiating ayatam or organisational 
modala (A, D and E), howavar, aithar ignora or daaL 
only paripharally with daeiaion making (aequiaition) , 
aa vail aa othar knowladga utilisation iCunetiona 
aueh as is^laaantation/utilisation* aupport aarvieea 
and avaluation raaaarch. Thaaa functions ara diraetly 
eonaidarad in tha CISST nodal. 

3} Aa in most R/D&I models, an innovation naed not paas 
through each function and in the sequence implied. 
These functions and their varying combinations are, 
however, generic characteristics of R/D&I. 

The two general issuaa to be addressed in the analyals of R/D&I func- 
tions are 1) how each function is performed and 2) the quality of inte- 
gration aaong functions. The important considerations in addressing 
those issues are simply the kinds of things done, the ways in which 
these things get done (methods, processes, procedures), the people 
doing the work, the physical equipment, materials and time available 
to do the vork, and the place or places in which the work is done. 
As LAvrence and'Lorsch (1969) contend, the actions taken to assure that 
each function is performed well (i.e*, differentiation, segmentation, 
departmentalization) create barriers to the integration of these same 
functions. Differentiation carried out in terms of the kinds of things 
done also results in differences in the way things are done, in the 
backgrounds and experiences of those doing the work, in the equipment, 
materials and tiae resources available, and in where the work is done^ 
These differences create barriers to the flow of work and information 
among different functional groups, departments or subsystems* 
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Bm« (Saoeton XIX), Ooftlt Fetlet«t sad SevaugtM (Soeelon XV), r 
AtelnlttvAClvt PyooMtM (8«eei«i V> and XnfonMeloa Flow (Stetlon 
VXXZ). Wc will eoae«nttae«, thavafovt, on tbo Um»m of dlfforon- 
CUtlon In tho followlns ••eelont, touehtng brUfly on IntogratloA 
only «h«rt It p«rtteuUrly iiiporeant to do so. Finally, tho 

. «onald«r«tlon» i^ioh wo will do«l with In dotonilnlng tho ttato of 
dlfforontiatlon arot 

1) What la dona (tha function). 

2) How (tha waya In whleh thlo«a ara dona). 

3) Who (tha paraonnal InvolviMl}. 

4) With what raaourcaa (phyalcal aq^lpoMmt, natarlala 
and tlna). 

5) Whera (phyalcal and gaographlcal location). 
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Ix^ NMED iPiitrmrATioii 

It it t«n«ratly h«ld in eh* lit«r«tur« tiMt loaMthing ferlgg«rt th* 
•nctttt R/MX pto««af, «• «ftU «• Moh function or «v«n iub-funetion. 
that iOMthing Nt iMvt e«ll«d na«d id«ntlfiuelon (e. f. Kally And 
Kvansbtvg 1975) and It rtUead Co th« «one«pt« of id«a t«^rati<m 
(Rub«ate«in 1963) » «uat«n«aa (]tot«ra 1962)* problaa p«rc*p6ion 
(KobMUon 1971) md na«d ••••■•amt (Kot«rft» Un and ;uita«n «• 
raportad In Zaltoum and Duocan 1977) . It Includaa tha Idaa ol 
taebnieal opportunley aa a aourea o£ aeinulus trisgar) In that 
auch opporeunitiaa ara aaan to ba raaponalva to actual or pocan- 
tiat (futura and ganaratabta) naada. It vill be vital to conaidar 
thaaa two aapacta o£ nead idantlficatlon. Siailarty* tha laiuaa 
of naed idenClClcation and naad ttlnulation ara cloialy ralatad. 
Many naai*) v«xl«t" atmply bacauaa thay hava been atlaiulatad (a.?-: 
by advartlalng). Where It ia appropriate* tha Idea of need atlnu- 
, lation la to be aubaunad vichin tha mora general tem (aa w* 
have used It) of need identification. 



W^ile need Identific^on ia important it la alao quite difficult to 
analyse. It nay be done at all or any one atage of the R/D&Z process 
(Kelly and Kranzberg) and, therefore, can involve a. variety of 
paraona, iaatitutlona or rolea. Furthenaoro, the aechods, processes 
or procadurea of need identification nuyy vary acroaa R/D&l functiona 
and aaong indlvlduala, Inatitutiona o^rolea within functions. The 
ttbiqultoua, variable nature of need identification helpa to explain 
Ita oeaay treatment in t^e literature and Indicate the difficulties 
In analyzing thla function. Jecauae of its iaporiuince, however, such 
an analysla auat ba undertaken, conalderlng at leaat the following 
iaauaa aa indicated in the Part III Introduction: 
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• lie • 



It iiMd i4«iitifie«tUii 




All •!•§«• of tli« K/MI proeMt? 



Is OMtf tdtatiCieaelen imi ongoing, icovntivo proooM within dio R/OiiX 
•yocoM - - or 4o«o it toad to bo "ono-tiM** and/of "ooo-iioy**. 

•1. 

Dooa tho oyotOM ottonpt to projoec/prodiot prob«bl«/poo«ibU noo4s 
**tfowi tho rood" or roepond only to tho *'lMiodl«te," ourrontly 
"prottlng** nooda? 

Dot* tho tyatOB intorvono to gonorote or atlaulAfce noodt that con 
bo Mttsfiod by copobiUtiot it pooiot»«« or could dovolop? 

Are tho nood idontilicotion proooiaoa roaponaivo to uaor doMnda? 
Do tha procaasaa attempt to eroata uaar awaranaaa of naadaf 

Aro nead idantification/atinutatlon procaaiaa raiponaiva to 
ehanging/foaaibla tachnological opportunityt 

Dooa tha R/O&I ayatan difforantiata batwoan th« noads roUvant to 

diffarant R/O&I functlona, tho K/D&I systaoi per mm, and the aaetor 
aarved by tha R/D&I ayaten? 

B« How 

What are tha initial need identification nMchAnlame? 

What naed identification nathodologiea are avaiUble? Utilised? Why 
and vlth what reaulta? Are they appropriate? Why are aooM 
•athodologiea not utilised? 

Bow do gapa in tha knowledge/technology baae or in the personnel or 
inatitutiooal baaaa« af febt need identificatlcm procesaes? 



vim %w ClM •er«4iiiiat ppoe«i«ir«iif 



Mm «rt m&i» eMmi«»t«4 (to that th«r to pot«ici«l innovMiioiw)? 

H«v Art 'hwcdt" efftMUtttd into **foltttl9fi r^qulrttMatt*'? 

How mtm thm voriout immkI ldttactfl««eion proeotMS «2oov«tiiwic«d , 

How do«« ciM tyttw eoordiMt«/Mdi«l:o/inc«tr«t« dlff«riiis fwreoptiono 
of "Modt" (o.t*! buic r«*«4urehort Uod to dtflM "nood*** 
diflorontly tli«A do »•«»)? 

K«v« nood Idontifieotion proe«ti«i tHMti aublo or 'matabU ov«r tint 

in ttm of tho iMfeieuclons, f>«r«omMt, Mctumlsnw/aMthodologio* 
Involvod? 

C. Who « - H— d U«ntitUt»/stimulmtoT» 
'JWhot ifuititutlofui oro the prloMry nood Idmitltlsrs? Vftty? 

il 

^^Ulth4n thoto iMtifcutioiu, wh«t organiuclonal onlt» or posit ions 
j mrm thm primry rmtd idcntlCievt? 

What or* th« ch«r*ct«rl teles of ch« or sanitations and the p«reonnel 
idio aro thm prlawiry ntad IdanCl flora? 

D« Koaoorcag 

Whae «ro eho roaourcoa (aqulptaAnt, aae«rlals, p«racmn«l and tine) 
davotad to nead identification: to need atiauUtion? 
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AW MtmiTMt f«twUy ftlloMe«tf eo nMd idmclfiMUoB procoieMT 

f© liiAt MUM AM th« iMMl ld«itifte«tt(m proe««t«t £orMUs«4 



1^ 



Am iwrMiiMl tiraHMd tiMclficuiUy Cor iMMd W«iittfic*eioiiT Am 
tlwM opoolol-purpooo Mod iMtifiMtioa eoehMlofUtT 

UndoT MhAt torts of pr«stur«t dMt nMd IdmciCiMtloa op«r«Mr 

V 

It Whtf.t 

« 

(. + 

Ar« tho ao«d tdenClClootion pro«««MO prlMurlly loeatod trlclilii a 

raUtlMly f«v of Cho R/DM oyatM** iMtteutlont, throushout 
ch« OMTOll »/DM tytton ICMlf, Chroushout ch« Mctor, or out- 
•Ido of th* ooetor? Or U Mod idontlfloition done at all tlw«* 
lavalaT 

Ara eht aead idaattflcatlon and n*»d atiaaiiation fuiictipns inea- 
gratcd or diffarantiatad? 



WW kaewMit f^mthn wltk withy t f c«eli»ie«l or ooMwreUl 
f ^ ^ «fcJocei¥o («.«. ItM^ovg W7» «ii4 Xotty amt l^oiuibmrt 

B«|ora looktng ot tlM fcyp«f of isatiot or eoiie«m« involirad In ciio 
goMrftfciWroMMTdi funoCldftt m am4 to m a frMmrk for oor 
dUotatoien. rirot, mtr eoii|^ni hoto it with Mlwfe my tm ««ll«d 
"tfiaeipllMtf isumlxf* (tkougli «« do not dony tlio poaaibillty tlMt 
i&w knowlttdgo my roautt toy aow **tiii-dlaeipl^od** ptooasa)^ Saeond, 
r ' «it uaa tha doubla tan "tMutration/ryaareb" to Indieata that ' 

"diaeiplinad' Imtuiry" ia not naeaatarl\y Italtad to **raaaarehar« . 
dolni fjHraal raaaareh in a fornal raaaareb aattlng,** Thua, idiila 
our dlaouaaioit balov i£4^ foeua prl»arUy on forMl, ortaaitad ra- 
. aaareh, it «lU-ba lapoctaat to fcnov whara/bow/by vhoa nav knowladga 
la baliif produMd outaida of tha fonatl raa«arch aattlng. Thirds m 
bava dailbarataly avoidad.aattlng up a datallad "typology** for tha 
ganaratlon/raaaareb function bacauaa ralawnt 'typolftglaa appaar to ba 
eontax|;-apaelfio. Wa do find, howavar, aoM uaafuinaaa in thinking 
of ganaration/raaaarch in tama of thraa gan«ra1 typaa of procaaaaa: 

1 

. ' ^* "aarch Cl*a., datarminlng what kn^vlodga alceadx axlata): 

2. ganaration/raaaarch par aa (i.a., the creation of now 
knowledge) ; 



3; 



•knowladga aynthaala ,<i*a., tha re-coablnatlon of knowladga 
into naw foraia - - ahlch could ba conaldarad a partlcutar 
typa of naw-knov^adga production). 



»^itlty/x»levacei tttc, of at^ejsipting to distinguish betveea types 
' of research {usually basic vs. applied --, though other descrip- 
rlopa can and have been used). Generally, we are avoiding the trap 
by noie atce^itlng te^ifferent late across m^^ of the issues to be. 
discussed. But there are quiestions ^nd situations where they cannot 
"be avoided, ^bere, while recognizing that the real complexity Is- ' 
web greater by such a typology as basic and 

applied; we these terns in essentially the following ways: 

'n>aslc>' as applying to researcli to^produce knowl^^ for its own 
•Ake (albeit' in areas- of interest) and "applied" ^A^s research to 
produce kncmledge relevant to a particular problem or issue. We 
•re ttot^^; and ve do not expect the reader to be, satisf ied;with this 
differentiation across all contexts; apd the literature provides no 
other sUtisfactory arid generally applicable resolution to this 
question.^ 



What 



What Icinds (discipline of inquiry, basic vs. applied) of 

* *fr generation/research- activities are there within the R/D&I 
system tnr eector? 

What is the balance among search, gexn^ration/research^^and Knowledge 
synthesed processes? . 

What relative priorities are given to' basic research (the search for 
knowledge Vfgr own sake") pr applied /research (the search 
f or Jcnbwlrfge relevant to a ^specific issue or problem) ? To the 

Is gengration/research an ongoing or periodic activity? 

^g«neration/resea:rch responsive to user 'demands? To tiie-state-of- 
Jthe atts? Tq the changing technologies/methodologies? 



Boes ^^disciplined inquiry'* occur outside of formal research / 
settings? : By whom?— How? With what iinpact on R/D&I? 

H. How * " • 

What methodologies tend to be used? What methodologies are the most 
valid^ reliable and feasible with respect to the type of Inner- 
vation and the sector Inyplved? 

Is the' research done within a single discipline, or is it multi- 
disciplinary? 

How is the' R/D&I System* s knowledge base **t led into the relevant 
; disciplines**? 

^ What are .the information sources, channels of communication and 

retrieval mechanisms available for use in the search and/or 
knowledge syntheses processes? ' How adequate are they? Which 
ones are used or not used? WHo uses them and who does not? 

What are the linkages between basic and applied research within the 
R/O&I system? Between: researchers? Between research organi- 
, zatlons? Between disciplines? Between R/D&I systems? Are 
- there gaps? Are existing linkages used? If not, why not? 
By whom? 

What competitive dynamics and patterns are involved in. the, resear,ch 
function (e.g.: status; proprietary rights)? Involving what 
researchers or research organizations? Are there problems of 
secrecy? , 



Is research being done by individuals or by teams; within individual 
institutions or in^^^^c^^ etc*? 



\ What kinds of Institutions are InArolved: public/private; prof it /not- 
. ^^••proflt; university/ industry/I^ 
etc.? JHhere are the "centers of excellence"? Which are 
developing? 

Who controls decisions concerning funding of research; setting of__---^ 
research priorities? What , is the role of .^usera irt^ 
of research priorities?-— ' 

" P. What Resources ' 

What is the level of resources (equipment, material, personnel) devoted 
tp generation/research? By area of inquiry? By, discipline? By 
process (search vs. knowledge synthesis vs. generation/research)? 

What is the available knowledge base? How is it changing? 

What is the level of maturation of the knowledge base and of the re- 
search function in a specific R/D&I system?^. 

Are personnel trained specifically for jgencrat ion/research? Are 

there special purpose generat ion/x es ear ch equipment, machines 
and supplies, methodologies? • 

Within what sorts of time .pressures does generation/research operate? 

What stability of funding, institutions, personnel is needed? Does 

this differ across R/D&I sectors or in terms of particular types 



of limovatlon?^^^ has been the pattern of such stability? 

What level of stability can be projected for the future? 



What is the rate at wUch the resear can be built or 

^expanded? 

E, Where 

Are generation/research activities located within a relatively few 
institutions y throughout the R/D&I system itself, throughout 
the sector, or outside the sector? Or is generation/research 
done at all (hese levels? 

Are these institutions independent or embedded vithin operating 
organizations (or both)? If the former how autonomous are 
they? ' 

To what extent are research activities centralized or decentralized 
with the sector/the operating iri8titution&? 



XH» DEVELOHCNT 

' The developiMnt functiw 1« tlvst part of Icnowl^^ 
takes existing knowledge and transfocas it into a fona or format ufaich 
-cto-i« ^^£i]rt4d^«,^^^ ^ Kelly and Kranzberg 

1975). Developoent is of ten .understo3a>-^||i^i^^ research 
stops and ending when the developatent output is relci^^::i^>;^oducti^ 
Qt ose. In practice linkages to the research function iiiay1)»^|Mak, 
and there nay or nay not be a clear, separation of the development ^iis 
and production and lAplementation/utlllzatlm funct^ 

A. What 

Is the Intended development output simple or eoa^lex; large scale or 

small scale; expensive or Inexpensive? What mix of technological 
iskllls Is required? 

What are the implications of the nature of the product on: the nature 
of the development process required; the type, mix and number of 
personnel required; the feasibility of pilot testing, evaluation? 
^ ' ■ . ■ ' ► - 

What support materials (e.g.: instructional manuals) must be developed? 
- .What support services (e.g.: maintenance) will have to be provided? 

At what point is the development output ready for initial field test- 
ing? At what point has the development output been sufficiently 
tested to permit production, dissemination and utilizatibn? 

Are developers cteatlng development outputs which are in fact "out- 
of-date" because the state of the art permit^ superior outputs 
to be. developed? 



What mtB thm prodtsct and process design requirements? Engineering 
xequireflMots? 

B# Hov 

Is fche devslopnent process being done in deer and separate steps? 
What decisicms are made In this process? 

lAat steps are or are not needed? Are any "needed" steps being ocnitted 
or done inadequate Ijr? 

Hov and what kind of quality control is dcme? 

To wh*t exteat (and in wlvatwaya) doea the developer seek and receive 
additional information from usejcs during various stages of the 
development process? What are the coanunicatlon linkages between 
developers and producers? 

Do the developers provide support services to producers? To users? 
What kinds oi support services? 

What is the extent of clarity and certainty In process of need identi- 
fication (for development outputs)? Can users clearly specify 
what they need? Do developers know exactly what users mean? Is 
the developer then able to say with assurance to the user: 'This 
development output is what you asked for"? is it then obvious 
to users what to do with the development output? 

To what extent is it relevant to focus development on technolo&ical 

opportunities (i.ee, in the expectation that once developed, the 
output will be seen by users as "needed'')? To ^at extent do ^ 
the developers attempt to "forecast" potential user "needs" for 
development outputs based on technological opportunities? How 



1» stieb **fbnc«0tliig** doiut? By nhom (l<»e»^; by the dftvalopers; 
^ by UM o£ eoumltaats; by produc«ra» .by loarkatltig imprnttrntntn; 
etc*)? ■ . ■ ■ : . , 

To jA»t mxtwt tm tlM devttlopoMmt procass stlimilated by/informed 
by rftMwrch activity ibad scieotlfle knowledge as opposed to 
belog self pr<n>alled by the state*<>£<-the*»developiiiental~arts? 

C. Who > • ■ ■ * , ■ ' 

Is developoMiat being done by specialised developnent or B&D orgaolsa-* 
tionst by a developiaent department of an organization, or by 
users? 

What organisations are doing development? Are they: private or publl 
profit or not-for-profit; large scale or small scale; sector- 
specific or sector-spanning? What is their coomitment to the 
sector? 

What is the range or mix of developmemt outputs on vhich the devel- 
opment organization works? 

a ■ 

Who does/should do evaluation of development proposals » projects, put- 
puts - - l,e«, vhat should be the evaluation role of developeri 
users, researchers, funding agencies, etc^? 

P> Resources 

What level of resources (equipment, materials, personnel and time) are 
needed/devoted to development? 

What are realistic time llnei for development? What affects the time 
_ line <e#g#: nature of the output; availabil^lty of personnel, 
. funding » supplies; laws ai^d regulations; etc.)? 



What kinds tod ^ technical sophistication do 

tha developers naed to have in "relation to particular types of ' 
products (development outputs) being developed!? What kinds and 
nhat levels of technical sophistication do the various developers 
currently have? 

Is testing feasible? What does a test prototype cost? Are required 
technologies and facilities available? Are the criteria for 
evaluation simple and clear cut or complex and«hard to define? 

What constraints are there in relation to development outputs 

(e.g.: existing manufacturing facilities and technologies 
cannot produce the development output:' cost of modifying or 
replacing existing equipment; legal regulation; social 
pressure; etc.)? Are developers avare of/responsive to such 
constraints? 

To what external influences are the developers most vulnerable (e.g.: 
high dependence on government funding.^ln genera} or In relation 
"^to a particular set of governmental agencies; flucttuatlons In 
priorities given to their particular areas of developmental 
concerns; etc.)? Arc the developers flexible/adaptable in terms 
of their areas of focus, the clients whom they serve, their 
mix of technological skills, the changing social/legal/ 
economic/political environment, etc.? 

E. Where 

Are developers many or few? Centrally located or geographically dis- 
persed? Located within institutions performing other functions 
or In specialized Institutions? 



XIII. PRODOCTIOW 

The ptroduction functioa Is a critical tl/D&X function within the 
overall flow of innovation from knowledge production to knowledge utl-* 
ligation. A central issue is whether or not the production function 
can handle the results of K£dD (Abemathy and Townsend 1975). Thus, to 
do research and developcnent without considering whether or how the UD 
outcooe can/will be **p2:oduced" is to risk slowing down the translation 
of innovation from koovledge production to knowledge utilisation - - 
or even (at worst) to risk making R&O outcomes meaningless in relation 
to utilization (Havelock 1969» Zaltman and Duncan 1977). 

In addition to the impact the production function can have on the over-* 
all R/D&I process, we may note that the designing of production systems 
is a process of innovation Itself. Further, we also sometimes find 
the development function occurring within the production function as 
efforts are made to adjust production to R&D outcomes* Also^ we must 
take note that in some sectors of fields of knowledge, no clearly 
differentiated 'production function Is visible, but rather It la 
embedded in a development function* This is most common xAiere 
the product of the R&D system is a procedure or a new perspective 
requiring only some form of cooimunicatlon- (an announcement or a 
paper) for the innovation to be dlsseminatable. In these cases the 
production requirements can beccmie trivial and able to be 'handled from 
within development. This is not to be taken as ignoring the 
importance of such production functions as publishing, T*V« pro* 
duction» etc., which do represent differentiated production' 
functions* 

A. What 

The issue of -''what** is produced involves a description of the 
innovations.' This is dealt with under Feature IX: Innovations* 



VkMt mxm thm products or proecases produced? Ar« ehay sliq»U or cob- 
pleic? Large or sMll? Evolutionary or redloal chengee ttom 
existing product • or proceeeeet 

Viuit is thm scale and scope o£ production processes? 

it 

Is prodiK:tlon dobe in single or Multiple unit processes? Are these 
continuous or separate? lo what extent does the work of one 
. production unit affect anothi^r? 

How Bust the product be designed so that it can be produced with 

exist Ij^jfac ill ties and equipment? in order to meet specif ica«» 
tions?^ "rltk^ to reduce costs? What relative emphasis is 
to be Tp laced on cost vs. quality in product design? 

What are the engineering requirements of production in relation to 

the nature of the product and the facilities/equipment involved? 

r 

What are the requirements for designihg the production system (e.g.: 
building facilities)? How is this designing done? By whom? 

What are the requirements for production planning and control (e.g.: 
how many are to be produced in what order)? How might such 
requirements constrain the production of ;iew innovations. What 
methods are used? 

What kinds of production operations are called for (e.g. : automation^ 
assembly line, continuous process, intricate/sophisticated vs. 
unskilled operations » etp.)? What kinds of in process (mater 
lals handling) transportation are needed? . 

How is quality control done? How rigorously? 



CHI pant of tlM prbdaetion procMs W mibe«itr«ctdl7 Ar« thmyt 

Atm produeeiofi t«cluii«Ms «iid faciUtlas mUeiwlj "fismd** - - or 

m tbi^ lutaptAbU Md fl«xii»l«? Bow 111 «d«iM:«biU£y/£Uxlbllley 
•f foetod by tha iiaeur* of tfa* cochaology; by tho aealo/scop* of 
produetlon roqttlrMMmts «ad eo«t«r 

• ■ ■ ■ 

Bov doos tfao Mttnr* of th« aaUrUU Involirad affoct produotloa? Ac* 
tha ■aearlala raaeelvat Ara tha nacarUla aaay or diffioilt to 
vork wlch? Do ehay hava tolia traiuipoi;tad, atorad? Do ebay 




bay* to ba traaafonBad? . 
Bov la tba cbotca of pfroduction tochnolosiaa Inf luaneat! by tha 



\ avaiUblUty/coat of Ubor,«BtaviaU, anargy aourcaa^ 
^ tramportatloa, ate. ( factor -andovpanta la acbnoalc 

tarma). Miat ara tha implleatloDa for tha "appropriatanasa" 
of varloua tachnoloftiea? 

C. Who ' ' . ■ ' 

l8 production being don« by •pecialiMd production or from vrittan 
R&D orgftniMtipnBy by a production dnpnrtMnt cf «n organisa- 
tion or by a separata us#'r organization? 

What organiaationa are carrying out the production function? Are they: 
private or public; profit or not«»for-»pro£it; Utrge»^ nediun 
or sMll acale; aectbr^specific or aector-epanning? Utvftt 
ia their conaiitment to the sector? 

f--' \ .. ■ . 

Who chooses ttie pllrodacera? How? 



I' . . * 

What Uyml •t rMourcM (•(luipaanc, MttriaU, p^rMctMl and tiaei 
«r« ut'iUs«d in firodueeioa? 

Ar« spMiAliMd p«saoaMl raqulxad? !■ coop«r«cioa aaoos {MrtofUMl 
required? Ar« pwaooMl avalUbl*? Are tb«r« any •p*cial 
partonnal eooatrainea that could affact |»roduetlcn (e.g.: 
taaida ragwlatioaa)? 

Ara tha productioa procaaaaa of sufflclant scala or scopa to aaat tha 
raipiiraaanta Japoaad by a spaciflc R&D product -or to produca 
aufficlant quantitiea to awat usar naada? 

^ ' ' * 

Vhat ara tha tachnologlcal characterlstica of production tachnlquaa 
and facilitiaa? la the avallahle technology appropriate and 
adequate? la It "In place"? Doe* the produc^on procete require 
aophieticated technology or relatively aixqple technologx? 

What ia the rate of i^ange^ tRfc development of nev production tech- 
nology? 

What are the tine pressures involved? Is obsolescence a significant 
problem? 



What costs are Involved? Does production require large or snail 

scale capital, operation and/or naintenance costs? Ar€ there 
any spscial patterns of cost expenditures to be considered? 



■ ■ - « ■ 

Arm prodoMts CMitr«lly locjttad or gMgrmphically; <li8p«rs«d? 

Axm thmtm my #p«elal rtglooal^ loc«l/#tat«, or loterMtlooal * *^ 

Ar* tbmtm mny requlrtsMints to placo producors M«r usors, Mtfr^ls 

Miirc«s» oMrgy aourc^f^ trAOiportJUtioci links/, etcj? 

-* * 

# ♦ ** y 




|; * t/DM. ijwtMi coeBprlsas all tli« luiictioii«.«Ue«d to kbowladga 
I production a») *nd lcnowi*d|« utiUtatloa (KU). Fdr R/D« to con- 

i i f SSacisSa »y»toB^ thtra au«t b^^ 

doM ia Imladg* productloa can ba '»»ant" to uaara -* or, convaraaly, 
ovar idHcb^ uaara, oay coaa to "fiiid" rWlta of knowladgi production 
«*^ch wra uaaful to chea (c.f. Robartaii»n 1971,. and Zaldaan and 
Duncan 1977). SialUrly, thafa auat ba auch a two-jay brldga for 
knowladga production paraasael to learn about user jpaada and for 
uaars to cofaounicata their naada to knowledge production peraonnal. 

Such RF-KO linking actl^^lctas may be (and are) dascrlbad varlou^y. 

Although no aingla daacri?tive term would likaly be adequate to 
* ,da*criba all auch jC?-KU linking activitiea. the folloJilng four 
. # taraa or. categories reasozibly well capture the typea and broad- 
, nails of KP-KU linking acclvlelea: marketing (which la a producer- 
oriented deacrtption) ; distribution (which Implies the methods 
by which and the extent co •:lhich KP results are made available to 
» users); dissemination (whlci^has a more general, broad information 
flow connotation); and diffusion (which implies > leaa proactive 
process than the first tl>t:«« terms). We recognise, of course, 
•that theae are not coopleteiy discreet concepts; that, indeed, 
. they overlap signlficantlv; and that the terms are often times 
variously defined by various people. We also emphaaixe that these 
KP-KU linking processes isclude both user-user and KP-KU coBmuni- 
^ cations (Have lock 1969, ar.i Zalcoan and Duncan 1977). 

A. What* ' 

What are the marketing, ecc. implications of the products being 

simple or complex? Of there being many or few products? Of 
. the products be ing "hard" or "soft"? 

^ea also Feature IX: Inno-zatiTdna . 



r 



prooMits of mtrk«tlng/dii- 

• ^ gifij uU<m^| ,tmt con- 

tf«ln«5» Mfe^^ tducnttcm*! MJ) proUucta pay btcpm* 

tr* psomofc«tf and dltsMilntted to 

':'■:^■^■V^:'^^ to«clfeojf|i: 

How do produe): eh«xj«cttrlitlca>«f £«ct' tho Vaquiron«nti for marketing/ 
diftributlon/dlsscinlnatlon/dlffuaion mschanlfms and ayatems? 

What ara tha '^lnipllcatlo^i'of thare Ijgelng a amall v». large •'mix" 
. of product' .type^a? ' ' - 

At-Ji2H 

^^at klii4'o£ »ttch«nianiai nathodsi syatoas are most appropriate In 

ralation to 8p«ci£ic typ^s of products and/or to specific types 
of users? ^ 

What Is the level of user trust In relation to tlfP^roduct, the 
* .producer, the marketlng/dlstribution/dissemination/diffusioti 
iiyataa? ' , 

• fx. 

Under what coiSdltlons vould different methods be considered cost/ 
effective? 

What methods and channels are being used? Are not being used? Why 
not? ^ 

Are there alternative channels, or are users dependent on a 

single 'linkage to knowledge producers? If so, what happens 
If It "falls"? 

Are various channels Inter-connected or fragmented? 



I» «h« MrU^lnt/diiCTlbutlon/dliMwlnatlpn/dlffuiiM lyatan uttr- 
drivtn •»»»atl«Hy controlled ))y ueers) or ueet-orleatod 

^* account , their input ^« 

not deteralnativa)? What nechfiniama are used :d "atinulata 
uaar demand"? 

What la the level of a/D&I system maturation? How does this affact 
the need for/rel«/ance of different marketing 'distribution/ 
dissemination/diffusion methods and approacie*? 

What linkages exist between the marketing/distribution/disseminncion/ 
■ ^^i!!"*^®" °" on« hand and researchers/developers/producers/ 
users on the other? Are there significant "ga?,- m the system? 

What mechanisms are used In marketing/distribution, etc., for 

quality control, staring, retrieval, packaging, and tailoring? 

• What role is played by interaedlary linking organizations or personnel? 
C. Who 

,What types of organiza-ions are involved in marketing/distribution/ 
dissemination/diffjsion within the. R/D&I systea or in relation 
^ to a particular :<? output or set of KP outputs (e.g.: private 

or public; profit or not-for profit; producers/users/intermediarles 
What are their respective roles? What is their level of pro- 
fessionalism? What is their commitment to a particular sector? 

What are the characteristics of these organizations (e.g.: large or 
small; sector-specific or sector-spanning; level of maturation; 
/ stable or unstable; etc.)? 

What are the implicati j.-.s of there being many potential users, or 
only a few? Of users being aggregated or diffuse? 



What «r« tjia ImpUeaelons bf thara baing many pofcantial uteri, or 
only j a few? 

Are the poiantlai uiars relaelvaly homogeneous or heterogeneous In 

terws of: needs j Interests,, acquisition/ Implementation/utilisation 
capabilities, geographic locetion, type of organization, etc.? 

What are the entry points into the user system? Who will make the 
acquisition decisions? Will these be different in different 
product types? 

What ere the typical user patterns of adoption of innovations? 

What contextual constraints are there in the user system (e.g.: lack 
of resources to acquire; burdensome funding or bidding require- 
ments; low level of seloctlon/testlng/evaluatlon or Implementation/ 
utiliratlon capabilities)? 

1 ■ 

What level of awareness do u sets have about a product; about their 
need for a producr? 

la it relatively easy or difficult to identify which users are the 
relevant potential target population? To identify/define the 
needs of various users? 

What motivational constraints do the users have in terms of motivation 
to study » test, evaluate, implement and/or utilize a product 
(e.g.: time constraints, training requirements, prior bad 
experiences, etc.)? ■* I 

What effects do the above conslderationa have on requirements for 
marketing/dlstribution/diasemination/diffusion mechanisms and 
systems? On policies and strategics? 

Who monitors the oarfceting/distrlbution/dissemination/dlffuslon 
mechanisms and processes? 



Uvtl of priority imd roaouret commltmnt It siv«n to Mrkatlng/ 
di«tributlon/di»it«imition/dl££u»ion? 



Aro tharo .p«cUl "•rk«tlng/diBtributlon/di...n.in.tlon/dlf£uiion ikill. 
requlr«dr Spocial materials? Equipmant? 

What ara tha time preasurai involved? 
B. Where , . 

la narketing/distribution/diaaemltuition/diffusion centrally located 
or geographically diaperaed? In relation to research? In 
relation to uaers? 
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XV, ACQUISmOM 

Aoquisltton h«t bt«n s«Mr«lly coAtld«r«d «• eh« «nd point of most 
ttodals of th« R/D&I procttsi but it in moro brondlyjconcoptuftllxod 
in th0 CXSST nodol* Exittlng models of tho innov«tlon<-doclslen 
Droc«S8 aro,^ furthttrmort, btstd on tho IndtvlduAl as doelalon 
Mluir (Rogart and ShotMkar L971)| i^ertas \m recognlM tho impor« 
tanca of daallng with it at organisational aa vail aa individual 
lavala* 

Acquisition procassas in organisations ara concaptually less prociso 
than individual procaasas (Mardi and Siswn 1958) • Acquisition 
decisions can and. do occur at almost any or all stages of the know* 
ledge utilitatlon process and» for that mateer» can be reversed 
later on» There are a variety of different individuals and groups 
potentially involved in these various decisions » and decision 
making need not always be formal. In shorty the organisational 
innpvatlon«decision process is dynamic » complex and stochastic In 
nature (c*f • Zaltman, et 'al« 1973) and therefore difficult to 
analyse* 

A> What 

What are the steps In acquisition processes? What defines/describes 
an acquisition In different contexts? 

Are users aware of their needs or "performance gaps"? And does this 
lead them to search for Innovations or do Innovations create 
needs? 

Are bids used/required for innovations? 

Is testing done before purchase? 

Is the evaluation formal or Informal? 



- U3 - 



It imrcfciilng formtltiad (purohat Ing •gant or dep«r»Mnt ) ? 

Z« th0 aequitltton proccta rolaclwly •lapis or cowploxT Ceneralisftd 
or diffuao? 

B. How 

In what w«ya do users bhcoo* aware aither of thait need* or of inao- 

vm%p}n» (e.g.: from need •urvoya; praivure from tha onvlroiuMnt; 
critical ovanta; publlcationa ; InCurmal communicatlona ; neaClngt; 
narkatlng afforti of producart; ate.)? 

How extanalve U the search for innovatlona? 

What is the bidding process? D<.rn it exclude any pocantla! suppliers? 

Are the budgeting and bidding processes flexible' or rigid? What time 
lined* are involved In budgeting and bidding' processes^ 

How extensive i« the tcatlne inno.vatioas by acquirors? t.ltat are 
the rating cr it e\ la used in eu^h testing? 

On what biisis are purchase decisions made? What are the raring 
criteria used In purchasing? 

Are there any kinds of cooperative purchasing/ leas ing arrangeoents 
between institutions g between agencies of a level of govern- 
t ment ^^.g.: police and fire departments) etc.? 

To what extent is the acquisition process formatizedl Which steps? 

What laws/reg ilations or organizational policies/regulations affect 
the acquisition process? ; 



Nhac typti of Individualt or organlMfctoaA art th« uMti of fcho 
Innovatlont (privato/pubUo; profit/aoe-for-profit/non- 
profit! Urgo,] Mdiua or malli ■•oeor-spaanlng or soetor 
■pooiflc; tte.)? , 

WliAt p«rtonnol %rlthin ustr organiMCiona ar« Involved in/hav« 
authority ovar: tha aattlng of erltarta for taatlng, 
avaluatlon» purchaalng; daddlng vhat la "naadad"; making 
purehaaa daclalona; ate? 

What ara tha rol'aa of: producar paraonnal; Intarmadlata aganey par- 
abnnal (vendora, profaaalonal aiaociatlona, dlaaamlnatora, 
"ela«ringhouaaa". atc.)i "product chanplona"; and uaar 
paraonnal (purchaalng aganti, anglnaara, higher level dedalon/ 
policy makata, uaera-of tha Innovatlona)? < 

Are tha personnel *dio make purchasing decisions different from the 
, personnel who will utilise the acquisition? Would the 
personnel who %iould utilize the acquisition be capable of 
making technical evaluations? Do purchasing personnel use 
different acquisition criteria than do the personnel who would 
utilise the acquisition? How are such differences resolved? 
With what effect on acquisition decisions (in terms of the value 
of the acquisition to the personnel who must use the acquisition)? 

D> Reaourcea 

What is the level of resources devoted to acquisition processes? 

What are the technical resources (e.g: £6r testing) ot user organiza* 
tlons? In relrtion to the requirements of the innovations? Are 
these resources adequate? 



T© iflMt Mttne an tpMiallMd partonml rtqulrad lor naed «•••■■- 
••ttt, Mareh, t—t, tvalwition, purehata, •ec? iteeivltioi? 
Ara eh«aft partonnal aval labia? 

y. ■. 

kv apacial purpoaa Mtariala or aqulpnant raquirad for any or all 
o£ eha atapa of aequlaltlonT Ara thaaa matartala or oqulpoont 
• avaiUbla? , 

f • 

What ar« tha tiaa proaauraa Involvad? 

What ara tha intraorganlsaeional llnkagaa (e.g.: betwean ua«r 

paraonnal, anginaara, purchaalng agenca)? What are tha Int r- 
organlaatlonal llnkagaa (e.g.; between producera and uaer 
organlsatlona)? 

g' Where . . , 

Are uaer organlsationa (and teat lug organlaationa, etc.) centrally 
located or geographically dliiperaed? In relation to producer 
organizations? Research organizations? 



Zn^lMtnutloa/ueiltiation «l*o t«nda eo ba Ignorad In nptt nodal* 
of K/Mt inroeaaaaa. Thaaa aiagaa of aubproeataaa bagln altar uaava 
hmm actual ly pucehaaad or aequirtd an Innovation or dava lopad it 
tliattaalvaa. In thia laat caaa davalopmant iMy oecur convaniantly 
with i»plaMnt«tlott/uttlt«atlon. It ia i*iportant to nota that 
thara ara algnifleant qualitativa diffaraneat batwaan laplamanta- 
tlon and utlliaatton. ImpUnantation ia tha initial uia or inatal- 
lation of tha innovation. Rogara and Atarwala-Rogara (1976:163) 
daaeriba Installation a» "tha procaaa of connaeting tha Innovation 
to tha ongoing atruetura and actlvitiaa of tha organlaation." uti- 
lisation rafara to tha continuad, auitainad uaa of an innovation 
tihich ia In aaaanea "tha procaaa of ramoving tha atatut of 
innovation** (Rogara and Agarwa la -Rogara) . 

*. ■ ' • 

Whila thara ia littla merit in trying to dallnaate pradtely wh«ra 
i»plamantation anda and utlliMtion bagins. thara ara acimc .Ignilicantly 
.dilforant dyaamiea batwean tha two. For axafflplo, during laplenenta- 
tlon, tha uaar.ia daaling with a relatively *naw phanome^ionj during 
utlliaation. tha Innovation becomes "famill»r". Indeed, failure during 
lapleaentation may prevent (or at least set a negative "tone" for) 
austained, continuing utilisation of an innovation. ' 

At the same tine, however, many of the relevant Issues are very similar, 
and it is for this reason that implementation/utilization is considered 
here as a single function. With aa-«wareness of both the differences 
and similarities between tmplementfition and utilization, the researcher 
or liollcy/dccision maker can deterkne (in a specific instance) the 
extent to which implementation and utilization may be considered simul- 
taneously or need to be considered separately. 

The items below illustrate the kinds of Issues relevant to implementa- 
tion/utilization. 
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IUv« lonovaeion* bft«n aoeopecd within ui«r orf(«ni»atioiit on « con- 
tinuing, auttalnod b«alt? Hat innovation batn "Inatitutionalltad" 
(l.a., haa it baeom baale/asaantlal to uaar drganlgations» or 
haa it eoBiainad paripharal)? * 

Art InnovAtions utilic«d In, stagQi? !• toitlng iiii«dtd? Ar« trUl runa 

In vhat nays can/will innovation And uaago bm «xtand«d to toprow 

ov»r tim? What will be raqutrad? Will Innovations ba utlllcad 
in atagaa? 

Doaa taating "deatro/^ or "uae up" Innovatlona? Can non-daatructtva 
> mathodfl (a.g*: tlinuUtion) bo used? 

What aro th« uaer'a relationship with tho producer? It tha utar 
dopaodent on tha producer? In what ways? Ara alternative 
aourcet (producers) available to the uaer? Is the user aware 
of these alternative sources? If not, why not? Does the user 
"favor" one source over another? If «o, why and with what effects? 

B. Hov 

How is usage of innovation instigated, routinlzed and standardized? 

What are the processes for monitoring, evaluation, modification? For 
de-bugging? For trial runs? 

What are the processes for providing Innovations with mintcnance and 
aupport services? 



1^0 



Tmirwn 6* sit 4ftfl«iSBir ©j? iniiiiucional i:nie«uf ft •n4 rctpurcts 
on hofc ia?t«MAMfcioii/tttlltufcioA uk«i ^Uc«? for •Msf»l«» 
rt^utrtd liiltim funceioM in •xiat«£etl T«ohateal Mrvioa 

What la elM tfftee of Itmovaeion aourea? of :.^?I«iBtntation atrataiy? 

How art tnnovaciona a4Juato<i or aU«r«<l for aai daring uia»e in 
apaolfle iattingaf 

Who «n4 lihat t>7«i of orfMiMtions or indlvldiAU mtm uitrt? (prlvmto/ 
puklic ? prof it/not -for-profle/non-profl: i Urg«/modltm/tMll ; 
•octor^^ipimiliig/aoctor-^ipoclfiCt teco). 

Who wo cho kty usor porioimoU Wtth roopoct :o what oip^eto of l«pU* 
MotAtion utiltxAtfonT Who aro tha uaar changa aganta and opinion 
laadarf:" 

Dooa innovation provido ttatua for utar organ: ;tt Ions or organlMtlonal 
dap«rtr:^nii or paraonnel? Is tharo professional status aaaociatad 
. with Innovation? 

Oo organlMCi^as including tho producer halp zzn user lapletoant 
and/or ser/ice tha Innovation? What organisation? 

Who/what user xccivltloa are/will bo affected by innovations? In 
what w^ys. What organisational changes iiro/will be needud? 

What is the history of innovation in tha user ivstem: Mow do these 
differ barren organlxationa and within spKsclfic organisations? 
la inn^vtiion diffused throughoiit the M/iZtm or is it utilised 
in only ^ segsient? If the latter » %i\y: 



ttt uliac 4mB Umtmtim rt^uirt or alien tupMialon of on 

oi^itiilMtiofiU MfNiblUtli^t iMlUcloii iufiiNire otryioott 
ofeo;t Miae dooo irmo^tioft i^opUco In tomt of provloui tooh* 
nolotyf o<|iilpMiit« fMirMfimlt oto*! 

Ifhac Aeeual or f»ot«iieUl conditioni isond to affoot cho aooopUiice or 
rojoction of thtt iiwovAtlofui? 

Wh«t c«p«bilUl«» do u««rs Mtd for l»|>UaMfit«tion/utills«tlon7 

Do thtty have or Uck such capabtlleiof? Which u>«r orfaaii*- 
tiont and/or portonntl? With r««p«ct to idilch Mp«ct of 
iHpl««Mne«t lon/uti llMt Ion proc«»ao»7 

What is th« scopo of activities and aystMi adaption raqutred? What 
resources are oeedad? What level of technoltt$tc«l sofliistica- 
tion is required? For vhat technologies? 

What training of user personnel is provided? What preparation must 
be Made for support services such as accounting, computer pro- 
granning? What supplies Bust be ordered? Are organisation 
development activities neoded to prepare for inplenentatlon? 

What costs are involved In naintonance? What support services » per- 
sonnel, training of personnel must be provided for maintenance? 

What need does the user have for producer help in implementation/ 
utiliastlon? 

What is the capability of the producer to provide such help (e.g.: the 
producer's ability to train user personnel; the producer's tech- 
nical capabilities)? 



m»t iM th« vlUintMta »f ttw pvoduMv to pro^t tiMh Ktlpf lilMit 
iM«ttti¥»a 4oM feh* FfoduQM havaT Dm» etM preduear pvavida 
attali aavviaa aa a atandftvd fwoeadunt la tba partiouUr 
aituatioa of a^lat iaiportaaea to tda produearT 

Whae ava elia ineanclvaa and/or barvlara for uaara An tha proeaaa of 
ianovaciont What ara tha "antry potota" for innovaeionr 

III wtMiyt # 



Ar« aaar organisationa (and taattng ortaiila«tioRa , acc.) cantrally 
locacad o« t«otraphleally diaparaad? In raUeion to producar 
OTfanlaaetonat Raiaareh organlsatlona? 



XVIt. 



k bMie tftiMC of ch« {iUitM4 «lun«« llt«riitur«i whUli ftomtbew Iim 
ttiMlfttf CO t>« ignortt<l In MdoU of imioviitiofi 1« tho proviaion of 
•orviooft in nuppoce of tanovaeion (Arnfrto 1970). WhlU the 
Mod for tufiport ••rviett vlU b« rolovwit (th^h dtCforcnt; li| 
•pwitfloft) for All ol 'tho lunoeiaiw, eho im«4 gentrtttly ••§»• 

to bo tro*t««e in •upport of inplOMntation/ueiliMtlon 
(Ooctorit 1969). 

At' m»l 

What «»o tho R/Wl tyftea*! roquironorcf /mods for support ••rvl«:«s 
<«.«.}. protection of proprietary riihte; toetlng and anatyti«i 
e^uipeMnt; iupptlei; transportation! coiBip«t«r eerviceei wain- 
tenance servicee; training j etc.)? « 

How do these re<|uireaentB /needs differ according to level of systeat 

■isturity, R/D6.1 function, R/Ml institutions, type of innovation 
involved, etc.? 

What services are the R/O&I system or instltutiona unable to provide 
for thomelves? What services should they not provide for 
'tb«as<*lvea? Why »k»t? 

How dcpo ieint are the R/D&f syacen or institutions w^or the support 
services? What are the effects of such dependence? 

Mow 

• ♦ 

What combination of rent/buy strategies (for obtainiitg support services) 

are most appropriate at a partituUr tin©. uiKlcr existing condt 

tions, for a particular tyj»e of support service or innovation; 
etc.? *» 



IF'-:--' 
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VWhat 14<Dkages exist between the R/D&I system/institutions and the 

Vluit.:gap9 are there? What la the impact of these gaps? 

What exist (e.g.: legal, constraints; 

sloif iiayfiient by public agencies for services received; support 
sersrice system not being interested in the particuW R/^ 
.. system or secfiion)? 

C; Who , ^ 

What are the ^fources of support services? Are there alternative sources 
from which to phoose? If so, what are the significant differences 



— between them? 

D> Resources 

■ ■ ■ • ■ . ft 

What level of sophistication and/or specialization is required in the 
support services? ^ 

To what extent are the required/ needed support services available or 

not? Are there significant delays in obtaining support settees? 

What i$ the l^vel of technical capabilicy of the Support service systems? 

What is the quality of support services available? 

Wbat Hlavel of resources are devoted to support ^^^^^ 

^■B*:^'-Where^v .-• ' i' . 



The evaluation research function is often iimply called "evaluatioi 
Ve have deliberately chosen to use the terL "evaluation research" /Co 
Indicate that while evaluation is done in /relation to knowledge u/ili- 
zation, there is a research/knowledge proiuct ion. component to evalua- 
tion. Thus, while evaluation research ij done to inform funderZ 
policy makers, decision makers and managLs, it does create knowledge 
which (in turn) expands -the knowledge hLe for R/D&I (Zaltman Zd 
Duncan 1977). / 



Eva?aation research may be either of tLo basic kinds (cf. Forrester 



1968). On the one hand, it may be donje for the purpose of providing 
policy/decision makers with data on x^ljich they may base deci/ions to 
continue, discontinue or modify a proriram, project, etc. - /- or 
simply to "evaluate" the effects of a jprogram/ project, 
the focus is on "end results", and the\ evaluation research /would 
usually be done only after a significant period of time had elapsed 
since the beginning of a program, projeitt, etc. - - e.g./: upon the 
completion of a program, project, etc., \v at some regulaJly scheduled, 
but fairly long, intervals (e.g.: annually). This kind jbf evaluation 
research is oft«n called "summative". 



\ 



On t^e other hand, evaluatior i -search rnay ^e done on aJ ongoing basis 
during the life of a program, ject, etc. ^Here the pJrpose is to 
provide managers with data upon which "mid-course", operational changes 
can be made as .needed. This kind of evaluatiii research is pften called 
."formative". 



There a^e potential conflicts between.the two tyoes oi evaluation re- 
search. In summative evaluation research, premiim woild^sually be 
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placed on avoiding input which could alter the prograw, project, etc.l 
- - in order to avoid ••contaminating" the research process. In forma- 
tive evaluation research, however, premium is given precisely to inputs 
which would allow such alterations* Similarly, the research designs 
tend to be different for these two types of evaluation research. 

A. What 

Which kinds of evaluation research is being done? 

What are the objectives of proposed evaluation research? Which kind 

of evaluation research is needed to accomplish these objectives? 

What are the implications for evaluation research if the focus of eval- 
uation is short-term as compared to long-term? If the focus is 
on consequences related to the immediate user as compared to 
consequences related to society? 

What is the nature of the programs or projects being evaluated (e.g. : 
large or small scale; number and type of people involved in or 
affected by; level within system; social service or physical 
science based; length of time before "results" can reasonably 
be expected; etc.)? ^ 

Are the goals/objectives of the programs or projects clear? 

In what ways and to what extent does the nature of the. programs con- 
strain the feasibility, reliability or validity of evaluation 
research? 

4, How 

What methodologies are used for evaluation research? 



To what extent are the methodologies validated, replicable? In 

what fields, disciplines, sectors? To vhat extent does the 
nature of the program or project (or the situational context) 
constrain validation ai\d/oT replication? 

What are the criteria 'tpou v.i\ich evaluation will be made? 

How are the ^evaluation criteria developed? 

Have potential conflicts ii data interpretations, uf^ge of results 
and; access to rosuTL;> been identified prior to designing the 
evaluation resnarcl .ororess? If 8O5 how will these considera- 
tions be built into he? design process; and/or what steps will 
^ be taken to deal th tha potential conflicts? 

If both kinds of evalu:u;t(Hi research are done, can they be done within 
the same researi h ' ^Ign, or must the research designs be 
different? MonUl uhrr r^-oarch evaluators who do the formative 
evaluation resort ^ i able to be objective about the summative 
evaluation resea- h' 

What are the similar; > , ficrences and/or conflicts between 

methodologicn ^vi-^ Live and summative evaluation research? 

At what points in tlu j '^ou rescarcK procesr; should for:r»ative eval-^ 

uation be unde: " - k- 

Can direct '•measuremeni r/* ol outcome be obtained (or can they be obtained 
only after lonp, p /^odf; of time)? Are ''secondary" or "predictor" 
indicators aval I'll- i ' With ^Aat degree of reliability and validity? 

( 

C, Who 

U'ho are the J?lgnif Lc.aat: part I cipants (e.g.; the evaluation researchers; 
funder?; policy rn ikrir.s, decision makers; managers; staff; external 
political or pre:vsur^:* groups)? 



At vhat levels or in lAiat parts of the system are the participants 
' located (e«g«: local, state, federal levels of government; top 
level managers; functional managers}? 

What; are the information needs, perspectives, '^vested interests'^ 

objectives, roles of the participants? To vhat extent and in 
what vays are these perspectives, etc. , different or in conflict? 
, ■ ^ 

What is the nature and history of the relationship between the partici 
pants (e.g»: collaborative, conf lictu«il, none, etc.)? 

Mho controls the problem definition (i.e., decides what is to be 
researched and evaluated)? 

s 

Who determines what criteria and methodologies are to be used? 

r- 

-1 

Who determines yhose information needs will/wiXI not be met? 

Who has access to the evaluation research results? Who determines 
access? 

Who determines how the evaluation results wiir be used,? 

What is the role of the "^valuation researcher in determining problem 

definition, criteria, and access to results? 

« 

D. Resources 

What skills do evaluation researchers need to have? Do these skill 

requirements differ for the design, data gathering, data analysis 
and data reanalysis stages? In terms of types of innovations? 
Do the skill requirements differ between formative and suramative 
evaluation researchers? . 



VThat l8 the training and back^cund of the evaluatiou researcher. 
What is the leval of resources devoted to evaluation? 
Are special materials or equlpmc^nt needed? Are they available? 
E. Where 

What Is the geographical or physical location of "evaluations'* in 
relation to their clients? 
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A« the literature cited In this report indicates, there is a large 
and growing research effort and eonnunity of scholars concerned 
with R/D&I. Much of this research has centered on Industrial research 
in the U.S. and Western Europe (c.f. Rubenstein 1963), but in recent 
years there has been increasing diversity in terms of R/DW sectors 
or systems studied, methodologies utilized, etc. (c.f. Rogers and 
Agarwala-Rogers 197«,and Zaltman et' al. 1973) which provides a 
research base for the study of particular sector or system and cross 
sector or system analyses. The kinds of research pertinent to the 
contextual analysis framework would include policy research/policy 
analysis done for an R/D&i system institution, research on any of 
the R/D&l features, research on R/D&I systems in general, contextual 
analyses relevant to particular R/D&I systems, and research on 
research (R^) . 

c *' 

Some Important issues in analyzing available research on R/D&I 
could include: 

Control • • who determines what research on R/D&I will be done, how 
It will be done, who has access to data findings, how findings 
will be used? 

Focus - • On what aspects of R/D&I does the research focus? 

Methodology • • What methodologies arc used? What are the strengths 
and weaknesses of the methodologies? 

Scope - - Is the research narrowly or broadly focused? 

Ceneralizability - - To what extent are the implications of the *f ind« 
ings genera lizable? 



IttstlttttlonallMtion - - Ar« there research ^ganliuit loos tn;^ 
^^depertmencs vhich £ocus on research on R/O&I? Or ia the 
research on R/D&I being done by individual researchers or 
snail research teaas apart from any institutionalized 
base? Is research on R/D&I done on a continuing or on aa 
€K:caslonal basis? 

Developmentsl ^tate - - For what aspects of R/O&I is research at a 
high or lov level of development? 

Literature base - - How adequate is the literature in rep d to the 
empirical and theoretical bases for research on R/D&I? What 
Information do we have about R/D&I? How valid and reliable is 
the information? Wliat "'gaps" exist? 

Utilization How have research findings been used (or not used)? 

Why or why not? By whom? 

Impact - - How have the research findingis affected R/D&I systems? 
What are the Implications of the research findings for R/D&I 
systems? For functions or aspec^^ -if R/D&I systems? 



Conf! Who determines what reseaich on R/D&I will be done^ how 

it will be done, who will do it, who wlli have access to findings 
how findings will be used? 

2 

R - - What research is being done (and by^whom) about the nature 
and process of research on R/D&I? 

The Research on R/D&I Community - - What is the need for encouraging 
the development of the communities of researchers on R/D&I? How 
might this best be done in order to balance both short term and 
long term impact? 
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